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THE REWARD OF THE INVENTOR. 





In the old days men were well content to engage in in- 
tellectual competition for the sake of a mere wreath of 
laurels, or to hammer each other with lance and sword for 
the possession of a lady’s favour. We live, however, in a 
more sordid age, and there is always a great counting of the 
cost now, and a reckoning of the value of the reward. So 
great a hold has this commercial spirit taken upon us as a 
people, that it is said to have eaten into the vitals of our 
national game. Hence the reproach that an amatenr 
cricketer differs only from a professional inasmuch as the 
former takes double in ex’s what the latter takes in 
match-fees. Wedo not propose to predicate whether this 
state of things is good or bad. We only note that it exists. 
Of one thing we are quite certain, namely, that the inventor 
cannot afford, such are the conditions of the social life to- 
day, to be a philanthropist; he must work for gain or 
starve. And many an earnest worker finds that for want of 
recognition he is obliged to “scorn delights and live 
laborious days.” 

They certainly manage some things better in France than 
we do. We have no society to which new inventions can be 
sent to be hall-marked, so to speak, or stamped with the 
approval of a committee of experts. Now, in France they 
have. The Société d’Encouragement pour 1’Industrie 
Nationale, founded at the beginning of the present century, 
owing to the efforts of Benjamin Delessert, exists for the 
purpose of investigating all useful discoveries, rewarding the 
efforts of inventors, and recommending the application of 
their labours to those engaged in the industrial arts. Com- 
mittees of experts in the different industries are formed from 
amongst the members, and to these committees are referred 
any inventions which the inventors may wish to have 
reported upon. The labours of these committees are of course 
arduous, for the French patent office, like our own, is con- 
tinually pestered by perpetual-motionists and other fadists. 
Experts, however, very quickly recognise whether there is 
any value in the inventions submitted to them. The worth- 
less are weeded out, and those that look promising are put 
aside for more careful examination. 

It will be seen that the object pursued by this Society is 
in fact a close alliance between practice and theory, which, 
as J. B. Dumas said, are now inseparable. The Society is 
rich and generous. Every year as much as £40,000 are 
awarded in the form of prizes, and these prizes are 80 
arranged as to afford an opportunity of recompense alike to 


the discoveries proceeding from the laboratory or study of 
0 
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the scientist and to the inventions originating in the work- 
~ shop. 

In a recent issue of the Journal of the Society of Arts, an 
account is given of the prizes offered by the Société d’En- 
couragement pour l’Industrie Nationale. Many of these 
prizes are of direct interest to our readers, and as some of 
them are yet to be awarded, it may be interesting to note 
what they are to be given for. 

A gold medal is awarded annually to the inventors, in 
France or other countries, whose labours have exerted the 
greatest influence on the progress of French industry during 
the previous six years, the English recipients having been 
Sir Charles Wheatstone, in 1873, for physics and the econo- 
mical arts; Mr. Walter Weldon, in 1880, for architecture 
and the fine arts; and Lord Kelvin, in 1894, for the econo- 
mical arts. 

To perpetuate the memory of the Belgian savant, Melsens, 
his widow has handed over to the society the sum of 5,000 
francs (£200) for founding a triennial prize of 500 francs 
(£20), to be awarded to the inventor of an application 
of physics or chemistry to electricity, ballistics, or hygiene. 

The following are some of the special prizes, all of 
2,000 francs (£80), to be awarded by the Société d’Encou- 
ragement during the next few years. In 1897, for a motor 
weighing less than 50 kilogrammes (110 lbs.) per brake 
horse-power; in 1897, for a small motor, intended for 
executing work at home, either independently or connected 
with a central power station; in 1898, for an experimental 
study of the physical or mechanical properties of one or 
more metals or alloys of current use; in 1899, for the dis- 
covery of a new alloy useful in the arts. A prize of 3,000 
francs (£120) is to be awarded in 1897 by the Société 
d’Encouragement for an improved manufacture of per- 
manent magnets. 

Competitors for the prizes may be of any nationality, but 
the descriptions, &c., must be written in French, and sent 
before December 81st of the year preceding that in which 
the prize will be awarded, to the secretary of the society, 44, 
Rue de Rennes, Paris. 

We can assure our readers that in awarding these prizes 
the Society takes no account of nationality. Indeed, 
amongst the names of prize winners in past years will be 
found those of a large number of English inventors. Political 
feeling, however rife it may be at the time, never biases the 
judges, and those who compete may always be assured of 
absolutely fair play. We hope, therefore, that many of our 
readers will bear these prizes in mind, and for the honour of 
their country, as well as in the hope of obtaining material 
advantage to themselves, place their inventions in competi- 
tion with a large number which will be submitted from every 
part of Europe. Apart from the monetary value of the 
prizes, which is not inconsiderable, the honour of obtaining 
one in open competition with all the world would be some- 
thing unique. 








WE can fairly congratulate Dr. Holder 

The Extensions +e 
at Hull, on receiving the support of so able and 
conscientious an engineer as Mr. Crompton. 
No one can deny the great services that Dr. Holder has 


rendered to the cause of electric lighting in Hull ; probably 


erent 


if he had done less, we should have felt constrained to be less 
severe in our criticism, It is not easy to decide whether Mr, 
Crompton defends the late chairman of the Hull Electric 
Lighting Company on the grounds of his past services to 
electric lighting, or because he advocates a low tension 
system. Dr. Holder’s opinion that it will be better to light 
Hull from two stations than from one may be right or wrong ; 
it is something to be said in his favour that Mr. Crompton 
approves of it. But we did not enter into the merits of the 
two systems, therefore, so far as we are concerned, the whole 
of the latter half of Mr. Crompton’s letter to us is totally 
irrelevant. What we endeavoured to show was that 
Dr. Holder, whose knowledge of town lighting was 
gained from a low tension system, was not so capable 
as the Borough Electrical Engineer of saying what was the 
best system on which to extend. Further, we protested 
against the exaggerated arguments which Dr. Holder brought 
against high pressure currents, and surely the opinion of 
anyone who speaks of electricity escaping from high pres- 
sure mains and causing death and devastation is not to be 
relied on, and it is very much to be regretted that a worthy 
Past-President of the Institution of Electrical Engineers 
should tacitly support such misrepresentations. 





One of the papers at Tramways Institute 
Phew wn, meeting was that of Mr. Sturgeon on 
“Mechanical Haulage on Tramways.” 
The author was completely, or we may say virulently, 
antagonistic to electric traction, so much so that he employed 
the failure of the accumulator system as an argument against 
the overhead system. We are at times apt to make merry 
over American engineers who gravely discuss mechanical 
questions and go so far as to condemn appliances as im- 
possible that have been in use for years in Europe. Thus 
they have discussed and condemned as impossible the steam 
locomotive with single pair of drivers, in face of their 
proved superiority in England. Now, however, that they 
have succeeded in building one themselves their papers are 
full of its fine records, and we shall soon be told that we 
have borrowed our singles from America. Now what must 
American engineers think of papers like this of Mr. 
Sturgeon’s. There is a mileage of overhead electrical rail- 
way system in America greater than that of all our English 
railways, and in face of that fact Mr. Sturgeon talks about 
the complete failure of electricity. He says that in Chicago 
the working expenses have been 70 per cent. greater than 
with the older cable system, and he states that electricians 
five years ago were just as sure about the accumulator 
system as they are to-day over the trolley system. Now, 
this is not true. He then proceeded to extol the cable 
system as a sort of flexible fly-wheel, and to describe a new 
form of grip, and herein, it would appear, lay the incentive 
to all his remarks. As regards the fly-wheel element Mr. 
Sellon thought that a fly-wheel that absorbed-half the engine 
power to drive it was a very peculiar one, and he stated that 
the Roundhay Park line, condemned as a financial failure 
was only put up as an advertisement, and that it began in 
one place and ended nowhere, and yet its working figures 
were, in fact, really very successful. Mr. Sturgeon 
wriggled out of his position and explained the success of 
American lines on the basis of high speed, high voltage, 
high fares, and a high rate of killing the public, the latter 
in English practice being, in our opinion, by no meals 
necessary to success, whatever it may be in America, where 
“corporations,” if wealthy enough, are free to kill anyone 
without being called on to answer or pay for the pastime. 
We think Mr. Sturgeon would have been better advised had 
he tried to push his new grip on its merits if it really has 
any. 
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TRANSMISSION OF POWER IN MINES. 
By RANKIN KENNEDY. 


II. 


FURTHER improvements in compressed air consists in im- 
roved valves on the compressors, moved mechanically, 
adjusted to open and shut at the proper instants. 

By adopting compound compressors of recent designs with 
all the latest improvements, the cubic feet of air compressed 
per hour per horse-power has been raised from 264 to 367, 
a most decided advance, and power can be transmitted at a 
pressure of 60 lbs. to two miles distance without reheating at 
the motor with an efficiency of 50 per cent. on the indicated 
horse-power of the compressor engines ; by reheating the air 
at the motors this efficiency rises to 70 per cent., which is a 
very good result, and is all the more significant from the 
fact that the compressed air generator has the advantage 
over the electric generator, inasmuch as it can be run all the 
is full load owing to the ease with which air may be 
sto e 

The efficiency of compressed air taking the brake horse- 
power of the compressors and the brake horse-power of the 
motor is with all improvements 65 per cent. 

Compared with electricity, we may take the engine at 90 
per cent. and the dynamo to average 85 per cent. as in trans- 
mission plants, the load varies considerably and is never long 
at a time full, we get 0°76 = 76 per cent. efficiency at the best 
for the dynamo and engine. At full load we might get 93 
per cent. for the dynamo and 90 per cent. for engine giving 
84 per cent. efficiency, an efficiency actually obtained in some 
carefully prepared full load tests. We may make the effi- 
ciency of the conductor 95 per cent., and taking the motor 
to average 90 per cent., we get a total efficiency of 71 per 
cent. for electricity, compared with 70 per cent. for com- 
ag air reheated ; such a result for air can only be obtained 

y expensive and considerably more complicated machinery 
than is the case with the electric plant. Nevertheless, we 
must admit that compressed air has made up in efficiency 
close enough to electric transmission to leave little room for 
choice between the two under that head. 

In a fiery mine a commutatorless motor would give an 
efficiency of 70 per cent., while the air motor due to the pro- 
hibition of reheating would only give 50 per cent. efficiency, 
it is only in safe mines where-reheating could be allowed that 
the 70 per cent. efficiency can be obtained by air. 

The pipes for compressed air distribution cannot for a 
moment be com to the wires for electrical distribution 
on the points of first cost and maintenance, power for power, 
to the same distance the pipes.would cost eight times more 
than electric cables in a non-fiery mine, and four times more 
in a fiery mine. 

_ We now come to the motor which is to do the work. An 
air engine differs little from a steam engine in construction, 
only the pistons and cylinders require very good fitting. In 
4 steam engine the condensation on the walls of the cylinder 
not only lubricates but also prevents leakage; air is generally 
dry and passes rapidly through a very small leak. 

_ To work on an air engine economically it must work expan- 
sively, but if we use the compressed air at atmospheric 
temperatures and expand it, its temperature falls below 
freezing point, ice and snow is formed and considerable 
trouble caused, besides the fall in temperature reduces the 
pressure. It is, therefore, customary in order to avoid these 
troubles as much as possible to work with very little expan- 
sion of the air in the cylinders, hence very low efficiency. 
But if we reheat the air before it enters the cylinders to a 
temperature of 800 Fahr. the efficiency rises surprisingly to 
70 per cent. 

he amount of heat required is small, and is generally 
furnished by a coke stove, and it has been found that 15 lbs. 
. coke per hour will reheat air sufficient for an 80 horse-power 
ngine, 

A very simple reheater is simply a box in the air pipe 
containing a case of petroleum with burners. Flame burns 
brighter and hotter in compressed air, and the whole of the 
hot products of combustion enters the cylinders heating and 
lubricating them at same time. st ger 


MODERN MACHINE SHOP ECONOMICS. 


In a paper on this general subject, Mr. H. L. Arnold deals 
with the more particular phase of shop tools. He makes 
pointed allusion to the known weakness of American tools in 
point of weight, so far as anvil effects are concerned. 
Americans have so long been accustomed to jeer at what they 
have been pleased to call the clumsiness of English tools, 
that they have failed to see that mere mass is necessary as an 
absorbent of vibration, and the author claims that this point 
is now more fully carried out in planers and boring mills, 
and less regard is had to saving cast-iron than formerly. 
Lightness as a commendable feature has a limited range. 
American small tools have shown where lightness may be the 
equivalent, we had almost said of excellence, but English 
heavy tools have shown the converse. Like many other 
Americans, Mr. Arnold is finding out the faults of the V-bed 
lathe, and he seems to be aware that the fault of the milling 
machine lies in its too weak spindle and frame, and its paltry 
driving gear, as compared with the lathe or other tools having 
but a tithe of the cutting edges of the milling machine. 
Thus, compared with a boring mill surfacing 114 square 
inches per minute, with a drive of 8 H.P. capacity, a mill- 
ing machine expected to cover 300 square inches of surface 
ought to have 30 H.P. driving —,- figure no milling 
machine has yet had given to it. Drilling machines, again, 
have been rendered far more efficient than they were by 
means of higher speeds and quicker feeds, with reduced chip 
thickness, as well as by placing several machines in bank so 
as to reduce the labour of attendance. Thus a feed of 1 inch 

r minute, with a drill of 14% in forged steel, though quite 

= ordinary machine shop practice, is quite practicable. 

rop hammers, again, have been made much more effi- 
cient by means of heavy and solid foundations, the old idea 
of elastic foundation alee abolished, with advantage in 
effectiveness as well as in reduced breakages. Air hoists are 
recommended for foundry work as useful adjuncts to the more 
massive travelling crane, and also to planers, whereon the 
work can be shifted and set by its aid very economically. 

Considering the social side of workshop practice, the 
author is adverse to libraries, reading rooms, and such semi- 
philanthropic free institutions. Few men care for books, 
and those who do, prefer to have them at home. The truth 
about most such institutions probably is, that they are made 
to do duty at the cost of a shilling for a pound’s worth of 
wages, and they may usually be classed with the once popular 
tract, and sundry other evidences of religious professions 
which, as a rule, serve as a cloak to some plausible artifice to 
defraud. Avoid the benevolent man; he generally has 
numerous aces up his sleeve, and is often an adept liar, who 
carries on his business at a “loss” in order to keep his dear 
hands employed. 

As soon as the sale of a product is assured, special tools 
ought to be introduced, as they reduce cost to an almost in- 
credible extent, as well as —— quality, and with special 
tools, a manufacture, almost dead through competition, may 
rise to instant control of the market by venturing capital on 
such tools. Thus a machine frame was reduced in cost 
from 10°6 to 0°38, simply by special tools and jigs, and this 
is a vision to be always before the eyes of the superintendent, 
who ought to be prepared to consider the purchase of special 
tools for his wa so as to absolutely fractionalise his costs 
with ordinary lathes, or other tools. Machinery is manufac- 
tured to-day where once it was built. 

Continuing his articles, Mr. H. L. Arnold advocates 
certain means to be adopted to secure economy of 
production. He points out that a certain lathe may 
cost during its lifetime $750, and that it will do 
work of the value of $5,000 in lathesman’s wages. Is it 
then not clear that any economy must be made in labour, 
and that to economise the lathe is a falseeconomy. Take no 
thought for the tools is his motto. To secure economy as a 
whole, the $5,000 paid for labour had better be expended on 
a lathe in which the driving belt is of double width, and 
there are two tool posts in place of one. Then by flooded 
lubrication, two mutually balancing. cute, better pay to the 
workman, and the giving in his charge more than one lathe, 
the cost per piece is reduced. He hints that cast-iron could 
be better cut if lubricated, and he points out that at 
the’ Lozier cycle shops lard oil is laid on in pipes 
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from a pump to every machine, and that generally 
modern practice is all in the direction of heavier cuts. 
In one respect American practice has of late come more 
into line with English, namely, in respect of more 
powerful driving gear and belts, and heavier framing 
generally, to enable heavy cuts to be taken, and much 
of what Mr. Arnold says would require to be considerably 
discounted as regards a good deal of English practice. But 
there is in the leading American works a great tendency to 
work tools to their fullest extent, and to get as much as 
possible out of them before they are out of date. Sentiment 
is certainly out of place in dealing with tools, and we 
believe that the growth of the Baldwia Locomotive Company 
has been very largely the result of their practice in this 
respect. They buy a tool to-day and replace it in three 
months if a better tool is then available for the work. Such 
a practice is not necessarily very costly. A second-hand tool 
only three months in use will command a price that cannot 

2 obtained for one of three years, and we have been 
surprised at prices asked in London for second-hand lathes 
many years old, and badly used, too, with all corners rounded 
off by careless usage. American shop practice goes to 
extremes. The newest is found there al so is the most 
antique. An interesting experiment is being tried in Russia, 
where the Sormova Works are beiag extended to build loco- 
motives. The management is American, or at least, Anglo- 
Saxon, and the tools Eoglish and American—chiefly the 
latter. The intention is to run Russian mechanics. How 
the system will act it will be interesting to see, but the 
management and tools are of the b-st. 


EXPERTS AND CRITICS. 


THE Corporation of Calcutta have recently obtained from 
Prof. J. C. Bose a report on the question of electrical dis- 
tribution. This document has been severely handled by one 
of our Indian contemporaries, and in some respects the 
professor’s suggestions have been deserving of all they 
received, but it is amusing to find that in other matters, and 
particularly where accurate technical knowledge was 
necessary to form a sound judgment, the critic has fallen 
into even graver errors than his victim. The report strongly 
urges the inadvisability of permitting overhead circuits to 
be erected for high tension supply, and commends the 
prudence that has led the Governmental authorities to insist 
that all cables within the metropolitan area of Calcutta 
should be placed underground. The critic falls foul of this 
at once, asks “wherein the danger of properly set up and 
correctly insulated overhead wires is to be found,” and goes 
so far as to propose that to “ bare or lightly insulated primary 
overhead feeders” no practical objections can be offered. 
We know that in India the question of permanent insulation 
is a difficult one to meet. Successive periods of dry weather 
with a blazing sun raising the temperature to that commonly 
associated with “an Indian summer,” followed by almost 
continuous rains is enough to try the best and most satisfac- 
tory insulation materials, and to lead to their rapid deteriora- 
tion and final destruction. For this very reason it seems to 
us that the only prudent course is to place the insulated con- 
ductors out of danger below ground, and once this is con- 
ceded—as it will be by every practical station engineer— 
wherein lies the great difficulty of maintaining the distri- 
buting system we fail to imagine. Experience has emphati- 
cally proved that in populous districts overhead wires at high 
pressure are a standing menace to public safety, and on this 
account alone the legislature has prohibited their use when 
statutory powers are granted. Tne danger is still greater in 
India, as insulated cables are subjected to most trying climatic 
conditions and extremes of temperature, but when no longer 
exposed to every wind that blows the severity of the trial of 
endurance need not be much in excess of) what insulating 
materials are called upon to stand in this country. “ Bare or 
lightly insulated feeders,” forsooth! We wonder how long 
they would be tolerated after being put up to please one or 
two gentlemen who know no better. 

Oar friend, the critic, falls into another snare, apparently 


gunoningly laid for him by Prof. Boze, who recommends that . 


the mains should be tested for insulation with 200 volts, 
Weare amused to find this pressure sneered at as unnecessary 
because “the works’ test to which such cables are put is 
usually 1°5 times their working tension, the B.T. test pressure 
when laid 100 volts.” It seems a long time ago, although 
it was only the autumn of last year in reality, since the Board 
of Trade held a conference, revised their rules and issued 
them a little later to the public. The stressing test was then 
required to be made with twice the working pressure, and 
insalation tests are specified to be taken with not 1 ss than 
200 volts. A critic is as nothing if not primed with iuforma- 
tion up to date. 

The omission of armoured cables from a report on means 
of distribution would be unpardonable, but Prof. Bo:e trea’s 
of lead-sheathed cables so that this class is represented, 
There are several ¢«qually useful types which mizht have 
been mentioned, such as steel strip and wire-armoured mains, 
aod it is hardly fair to his clients for the writer to have 
neglected these, as he ap to have done. 

We come to something still more calculated to excite the 
risible faculties when we find the learned but anoaymous 
critic condemning the rule that the leakage current must not 
exceed one-thousandth of the supply current, and stating 
that it is senseless to require every high pressure conductor 
to be continuously insulated with insulating material to a 
thickness of not less: than 7th of an inch, because what is 
wanted here is a high insulation resistance which can be 
specified in figures, not an amount of more or less inferior 
insulating material distributed roun1 the core (sic) to a given 
thickness. What a favourable outlet for old goloshes and 
waterproof coats would be afforded a contractor who had to 
make cables for the Calcutta Municipality if it were only 
specified that the insulation should be high and given in 
figures. This is, let it be noted, a sign of the utterly hope- 
less condition of the critic because he (a) requires high 
Insulation cables, and (0) insists upon allowing a leakage 
exceeding one-thousandth of the current carried by these 
cables. In other words, the leakage in boxes, at joints and 
over the ends, must be enormous, or else local faults of a 
serious nature are to be put up with in blissful ignorance 
that what ouzht to be sought after is uniform insulation, 
even if it be not very high as measured by megohms. We 
have cited this report as a good example of several like caies 
that have come before us recently, and it has seemed well 
worth while to draw public attention to them. 








THE IMPORTANT FUTURE OF PRODUCER 
GAS. 


Mr. A. Humsoipt Sexton states his opinion in the Hngi- 
neering Magazine that producer gas has failed to take the 
ition in the manufacturing world that its merits deserve. 
Phis may be the case, but it is less the fault of the gas than 
of those responsible for the design of the plant. Not many 
months ago the present writer entered the pump house of 4 
water-works where gas power was derived from a producer, 
and anything dirtier in action, or more slovenly and un- 
mechanical in construction cannot be imagined. The affair 
was self-condemnatory to the eyes of anyone who may have 
had the mind to throw out steam for gas. About the same 
time a visit to another place where a producgr was used for 
supplying gas for an‘electric light gas engine revealed an 
entirely different state of affairs. No dirt was visible, there 
was no leakage of gas or flame, the charging arrange- 
ments were well devised, and to all appearance the pre- 
ducer and all its connected apparatus might have been 
at rest. Then, again, producer gas has been manufactured - 
to burn under boilers, and can it be expected that such gas 
will give good results in such work? Producer gas must 
either be used in metallurgical operations or it must be used 
for power purposes in gas engines. Mr. Sexton states that in 
studying the patents for gas producers one is driven to the 
conclusion that the patentees are very devoid of originality, 
even where not densely ignorant of principles. He refers to 
the production of merely carbonaceous : as a mistake 
because 80 much of the heat is lost, the production of carbonic 
oxide being equal to one-third the total heat produciog 
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capacity of the carbon, and he thinks that as far as possible 
this heat should be utilised in splitting up steam, the hydrogen 
being set free, and the oxygen surplying what is needed to 
form the carbonic oxide. This serves to cool the gases pro- 
duced very considerably, the absorbed heat of dissociation 
being given off again when the gases are used. Too much 
steam would stop the producer action ; some air is absolutely 
necessary, but the object should be to use as little as possible, 
and so keep the constituent of nitrogen toa minimum. He 
considers that by employing the proper amount of steam not 
more than 15 per cent. of the total heat of fuel need be 
thrown away in the production of gas. 

Other losses are those by radiation and by the formation of 
carbonic acid, this latter a double loss because it implies an un- 
necessary and avoidable excess of nitrogen. A perfect producer 
gas working with pure carbon and no steam consists of car- 
bonic acid 34°7 per cent., and nitrogen 65°3 per cent. Burn 
one-third of the carbon to dioxide, and the result is mon- 
oxide 19, dioxide 9°5, and nitrogen 71°5 per cent. The 
percentage of combustible gas is halved. Yet this state of 
affairs often occurs, and the loss is great. 

In the early Siemens producer, the grate bars were open to 
the air, and it was not an efficient producer. 

Closed bar bottom producers with a forced draught are 
not, says our author, so efficient as the solid bottom producer 
of the Wilson type, in which higher blast pressure can be 
used, and as much as 40 Ibs. of fuel can be burned per square 
foot of bottom per hour. The objection to the solid bottom 
ace is the difficulty of getting out the ash and clinker. 

ith the water hearth producer the bottom is simply clinker 
in a hearth of water, and from time to time some of the ash 
is removed by arake thrust through this water seal, and there 
may be, if desired, a hanging grate. The Dowson producer 
is one of this type, and the Thwaite duplex producer is also 
a water hearth producer, with or without a basket grate. 
The water hearth simply gives rise to steam, which enriches 
the produced gas, 

To avoid loss of heat, the author advocates considerable 
depth of fuel above the zone of combustion to act as an 
absorber, and he states that the blast furnace is in many 
respects an ideal producer, as indeed it is, and he looks for- 
ward to this type of producer being much used in the future. 
As regards the formation of tar, he would not attempt to 
recover this where gas is wanted for boiler firing or other 
purposes, where it acts largely by radiance, because the tar 
gives radiant power to an otherwise colourless and non-solid 
flame. In ordinary producers the tar cannot be split up 
into carbon and permanent gases, but the action of the 
duplex arrangement must be secured. Bat it will alwa 
pay in a large producer plant using coal to recover the 
tars and ammonia, or even to make more ammonia by in} 
jecting steam, as done in the Mond producer which is 
described. Mr. Darby, who has taken up the system, uses a 
water bottom producer and a conical grate, and he supplies 
24 tons of steam to each ton of coal. The gas leaves at 
500°C. and is cooled, when a large amount of water is 
formed. This is undecomposed steam. The gas is then 
washed in a cold water agitator and passed up a tower, where 
it meets a descending shower of sulphuric acid. It is then 
washed in a cold water tower, and in all about 90 lbs. of 
ammonium sulphate are produced per ton of coal. The 
question arises, why use so very much more steam than is 
decomposed, unless it is because the ammonia is produced in 
greater quantity. 

_ Mond gas is stated to contain 40°4 per cent. of combus- 
tible, but it contains 17°1 per cent. of carbon dioxide, which 
must, we think, be detrimental to its explosive power. It 
only has 11 per cent. of monoxide, the remainder being 42°5 
: Soa and 29°4 per cent. of hydrogen, Methane and 
olefines, 

The lost heat must be very great, when so large a volume 
of CO, is formed, and the advantage must turn upon the 
value of the sulphate which can be produced, and its relative 
value to the fuel. 

There is also the question of convenience in regard to the 
steam used. Gas producers are now being installed with a 
view to abolishing steam boilers. The Mond producer evi- 
dently requires a boiler of no small capacity, and as such is 
scarcely suited to modern power purposes. The producer of 
Mr. F, Siemens is described, but not very lucidly. It appears 
to send a half of the products of combustion buck again 


through the producer, the other part going to the regenerator. 
The re-used part containing carbon dioxide is reconverted 
as to this gas into monoxide. The idea is good, but we think 
of the nitrogen, and are constrained to think how good this 
producer would be if the air contained no nitrogen. 

The go of the gas engine has been so steady, if 
rather slow, that there can be little doubt in the minds of 
observant engineers that the future of the gas producer is an 
assured one. 








NEVROSE ELECTRIQUE. 


“QORANDUM est ut sit mens sana in corpore sano.” Thus 
quoth Juvenal, the detested author of our school days, but 
good old friend in our manhood. If, however, we are to pay 
any attention to Friedrich Lueddeckens, we ought rather to 
pray for a healthy “corpus” first, since no mental advan- 
tages can be of any consequence if we do not obtain healthy 
bodies. The fact of the matter is, we are afflicted by 
“névrose électrique.” We may not have suspected it 
hitherto, but we are, for all that. This learned doctor has 
discovered a new disease, new, inasmuch as it has never been 
recognised as a disease before by the faculty, though doubtless 
we and our ancestors have been suffering from it for ages 
past, without ever knowing it or being one whit the worse for 
it. Dr. Lueddeckens recently read a thesis before the faculty 
of medicine at Leipsic, entitled “ Zur Casuistic der Neurosis 
Electrica,” and upon perusing it the only logical conclusion 
to which we can come is that we are diseased, that everybody 
is diseased, that cats, dogs and horses and our other fellow 
creatures are also diseased. Dr. Lueddecken’s treatise is an 
extremely learned one, and he has shown himself not unac- 
quainted with ancient history, in fact he goes as far back as 
1553, and quotes from Cardan, the doctor-mathematician, 
who describes a horrifying experience which he endeavoured 
to investigate without success, the experience being that one 
day when he was brushing his hair, or combing it, or smooth- 
ing it with his fingers, or doing whatever else was the sub- 
stitute for making one’s toilette in those days, flashes of light 
proceeded from his scanty locks, to his no little embarrase- 
ment. Dr. Lueddeckens occupies a large portion of his 
thesis in quotations of a similar nature, and places such 
authors as Arago, Cassini, and Landois under contribution, 
and thus he succeeds in bringing the history of the observa- 
tions of this phenomenon down to more recent times, when 
Dr. Hcffmann, in 1849, and Dr. Loomis, animadverted upon 
the subject some 30 or 40 years ago. He even records 
the observation which probably every child has made, that if 
you catch your neighbour’s tom cat and take him into the 
pantry and rub his coat the wrong way, flashes of light will 
proceed from the cat’s back, and Tommy will express himself 
in “dust card” language. Then follow a number of cases 
taken from various journals of the time, of individuals who 
appear to be living store-houses of electricity, and, as we might 
expect, the Electrical Lady of Oxford is seriously discussed. 
Quotations from the Gazette des Hopitaux, 1876, and from 
Progrés Medical, 1884, are also given, and then Dr, 
Lueddeckens gives an account of some cases which have come 
beneath his own observation. He then proceeds to draw 
conclusions, though the material for doing this appears to us 
extremely meagre. He associates the electrical phenomenon 
observed in dry weather, upon brushing the hair, with an 
obscure form of nervous disorder. This malady is characterised 
by a considerable loss of “bodity electricity” and 
by other symptoms which hitherto appear to have escaped the 
attention of ordinary medical men. ‘Che learned doctor does 
not appear to attach much importance to the fact which he 
‘Yecords, that under certain atmospheric conditions this loss 
of elestricity is much more apparent than under others. It 
does not seem to have occurred to him to inquire whether 
these conditions are the determining causes of the loss of 
electricity which he observes. He does not appear either to 
have considered whether the phenomenon is not due to the mere 
friction of different substances against each other, such, for 
example, as a dry brush against a lock of dry hair, or a dry 
hand against a cai’s back. Nor does he appear to have de- 
termined whether the same phenomena cannot be exhibited 
when the hair has been detached from the head of the human, 
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and the skin from the back of the cat; and, we are sorry to 
have to call attention to it, the learned doctor is not at all 
clear in his description of those symptoms, which he says 
accompany these extraordinary phenomena. The thesis itself 
appears to be one that has not been evolved in the surgery 
or the laboratory, or even in a visiting practice, but rather 
to be the outcome of an hour or two in the study, with some 
previously accumulated references to a few old books. We 
are afraid. the doctor has simply discovered une maladie sans 
maladie, a8 the French call it. At any rate, we are fairly 
satisfied that we are all afflicted by it, and from our remi- 
niscences of the lectures which we attended in our callow 
days, we are very much afraid that this disease clings to the 
skin . the cat even after the demise of this domestic 
animal, 








LIGHTNING PROTECTING DEVICES FOR 
HEAVY CURRENT INSTALLATIONS.* 


EXPERIENCE OF GERMAN INSTITUTIONS, 


At the request of the Verband Deutscher Elektrotechniker 
we publish the following contributions from the various elec- 
trotechnical societies to the question as to how heavy current 
installations can be protected from the danger of lightning. 
These contributions are printed in the order of their receipt. 

The Hanover Elektrotechnische Verein writes :— 

1. Special experiences concerning the usefulness of different 
lightning protecting arrangements are to a great extent un- 
known. Absolutely reliable lightning conductors are wanting. 
Nevertheless, accidents and dangers are only known to the 
extent of a comparatively diminishing number. 

2. According to experience, overhead telegraph and tele- 
phone conductors diminish and prevent lightning effects in 
towns. Ina similar manner lcliele effects would be re- 
mote in the case of heavy current installations, provided that 
the conductors were protected by numerous separate lightning 
rods, similar to those used for the protection of buildings. 
At the separate poles, or, at all events, at a number of them, 
intercepting tips would be provided. Lach of these is given 
a good earth connection, and the separate tips will be con- 
nected together by means of a special conductor. Such an 
arrangement which, in some measure, corresponds to the 
initial work of a lightning protective device for buildings, 
should, except: that it necessitates considerable expense at the 
outset, fulfil the desired object in many cases. 

3. As a charged cloud, together with the earth, can be 
considered as a condenser, so in the case of a lightning dis- 
charge, the question is not one of a single rush of current, 
but rather an oscillatory condenser discharge, that is to say, 
an alternating current of certainly over 10° current alterna- 
tions per second. Thus, in the construction of lightning 
protecting devices, the extraordinarily varied electrical phe- 
nomenon of such an alternating current, as compared with 
the usual currents used in technical work, can be utilised. 
The most approximate and already frequently expressed idea 
is the employment of self-induction, which, with an alter- 
nating current of such a high number of alternations, in- 
creases to quite an enormous amount. 

As a matter of fact, it is only necessary to use a thick 
copper wire, made into a spiral of from 10 to 20 turns, in 
order to show that the greater part of a condenser discharge 
preferably takes its course in the form of a spark through an 
air space of from 1 to 2 centimetres in length, than through 
the copper wire spiral. 

A safe working protecting device for heavy current in- 
stallations, as Professor Elihu Thomson and others have 
pointed out, will simply be arranged so that the conductor 
to be protected, before introduction in the building, is rolled 
in a coil of about ten turns, and before this is a plate con- 
nected to the conductor, as shown in fig. 1. 

As has been shown by numerous experiments, a coil of 
20 turns is already sufficient to so far weaken a very strong 
condenser discharge (fig. 2) up to 4 centimetres long, that it 
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roduced no perceptible LF ge effects in a human 
y placed between a and 6. Consequently the lightning 
conductor constructed by Elihu Thomson with automatic 
rk extinction, seems to be of all importance in the ques. 
tion of arrangements for protection from lightning in heavy 
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current installations. On the other hand, those protecting 
devices which force the electric discharge on its way to the 
earth to traverse a wire coil will not safely answer their 


urpose. 

The principal requirement for a protecting arrangement 
yet to be constructed would, however, be to provide in all 
circumstances that the plate in connection with the con- 
ductor is safe, and fulfils its object free from objections, 
With plate conductors hitherto used this is seldom the case, 

The Munich Electrotechnische Verein sends the following 
from the principal of the technical bureau of Messrs. Siemens 
and Halske, in Munich. 

1. Of the installations carried out by this bureau with 
overhead conductors, only the Erding central station and the 
Muzich railway station can be taken into consideration. In 
these lightning protecting devices are employed. 

2. With the heavy current installations termed No. 1, the 
devices are rato | for high-pressure alternating current, 
and are provided with automatic spark extinguishers on our 
system. In the case of the Munich railway station, simple 
plate conductors are used for the separate arc lamp circuits of 
330 volts. 

3. The Erding central station has been in regular opera- 
tion for three years and the Munich installation for one 

ear. 
4. In both installations lightning effects are often noticed. 

5. The lightning conductors originally used in the Erding 
station were replaced by those of a new system a year and a 
half ago, and the devices in both cases have behaved well, 
and no damage to the machines or conductors has taken 

lace. 

The Dresden Elektrotechnische Vereine forwards two re- 

rts, one from Herr Gulow and the other from Herr 

archer. The former says :— 

The mirror plate protecting devices are arranged at the 
end of the distant conductor; they consist of two silver- 
covered narrow mirror strips, which are arranged in parallel 
upon a hard rubber plate. On the one hand, these plates are 
connected with the conductor to be protected, and on the 
other, with the earth. When a discharge of atmospheric 
electricity takes place, the path pursued by it is vi@ the plate 
to the earth, whilst the generator current cannot follow, 28 
the-total width of the separate intervening spaces is chosen 
sufficiently long in order to render impossible a direct pas- 
sage of the current from the generator. The compensation 
of the atmospheric electricity is, in this manner, yet 1m- 
portantly facilitated, since through the grooves in the very 
fine silver layer a large number of extremely sharp angles 
are brought opposed to each other, and in consequence of 
the sparking a continual compensation of static charges takes 
place. A sketch of this arrangement is given in fig. 3. 

The connections and method of working of this protect- 
ing device with automatic spark extinguisher are indicated 
in fig. 4. In explanation it may be said that, as soon a8 4 
flash of lightning strikes the condactor protected by the 
apparatas, it takes its course over the lever, c, B, and the 
carbons, A, to earth. In most cases, owing to the passage of 
the discharge, there is introduced an after effect of the gene- 
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rator or high pressure current, whereby an arc is formed, 
both at A and at o. The arc at A corresponds to a diffe- 
rence of potential between the points a and 0, through 
which a current is produced in the winding of the coils, 
gE. Thereby © becomes a solenoid, and the iron core, ¢, 
is powerfully drawn into it. This movement is transferred 








to the lever, c, B, which strikes over, and the are at c is 
broken, upon which the lever returns to its position of 
rest, and the apparatus is again ready to be brought into 
operation. 

Herr Marcher writes :—In the construction of apparatus 
as ipa against lightning, the circumstance has specially 
to be considered that the lightning does not always follow 
the best conductor, but that in consequenee of the resulting 
enormous pressures it many times prefers to cross important 
air spaces thap, for instance, to follow a wire conductor. 
Consequently this will not be the object of discussion, 
but rather the way and means of principally protecting 
machines and apparatus from lightning which actually follows 
the network, or against atmospheric electricity. 

Thus a lightning protecting apparatus for heavy current 
installations has the following duty to perform :— 

1. To lead the flash to earth before it reaches the machines 
and apparatus. 

2. To at once reduce to the surrounding potential the 
atmospheric discharges as they arise in overhead network. 

It results from this that a single means is unable to afford 
a general protection against atmospheric discharges. Those 
discharges which occur accompanied by thunder, occupying 
an air space up to 1 kilometre and more, and whose pressure 
with a considerable current strength is estimated at millions 
of volts, require another arrangement than discharges as 
brought about by a condenser of great surface (overhead net- 
work), or discharges which only possess a phosphorescent 
character, and are almost non-dangerous. 

The writer consequently reduces atmospheric discharges to 
the above-mentioned principal forms, and seeks a special 
method of protection against each one. Before describing 
the apparatus, reference will be made to some tests which 


were made, 
(To be continued.) 





WINDING ROTARY TRANSFORMERS. 





Tue rotary transformer for converting continuous current 
into alternating, consists of a continuous current motor with 
a pair of slip rings connected to diametrically opposite points 
on an armature in a two-pole field. 

With this construction, however, we get only E.M.F. = 


E 
V7 or about ;/,ths that of the primary continuous current, 









so that with 100 volts primary we get only about 70 volts 
in the alternating current secondary. 

In cases where a higher or lower pressure than is given by 
this ratio is required, either a transformer is used or the 
motor is double wound, one winding for the continuous 
current and another for the alternating current, which, of 
course, can be wound with fine wire of many turns, or thick 
wire of few turns, as desired. Such a winding constitutes 
quite a different machine in principle from the simple motor 
with two slip rings, wherein the direct current at the maxi- 
mum alternating wave period feeds direct from the brushes 
of the continuous current into the alternating circuit, in 
fact it acts more as 2 simple commutator than as a converter, 
and is therefore capable of converting a much heavier cur- 
rent than it could carry as a motor or generator, for the 
simple reason that only half the current actually passes 
through the simple motor winding which flows in the alter- 
nating circuit. 

With the double-wound machine we lose this advantage 
and introduce some difficulties, for the primary winding 
must be equal to carrying the current equivalent to the full 
output, <i so must the secondary winding, for there are no 
direct contacts between the primary feeding circuit and the 
alternating circuit, so that for equal outputs the machine 
must be double the size at the least, and the efficiency is less 
from N to (N 2 — 100) per cent., N being the efficiency of 
the simple machine. 

From these considerations it would seem much better to 
use the motor simply, and a transformer, especially where 
a low volt primary is to be converted into a high volt 
secondary. 

Fig. 1 represents another method whereby the double- 
wound machine may have the secondary winding connected 
to the primary, so that there is direct feeding from the 
continuous primary at the maximum wave of the alternating 
secondary, thus increasing the output and efficiency. 





Fia, 1. 


In fig. 1 the secondary is showa in two halves in parallel ; 
s is the secondary ; P, primary ; both wound on a gramme 
ring ; but they may be connected with the secondary all in 
series, as diagram fig. 2. 

In fig. 1, N, 8, are the two magnet poles, P, primary wind- 
ing, 8, secondary winding ; + is positive brush feeding the 
primary Gramme winding through an ordinary commutator ; 
— is the negative brush ; a, ), are the two collecting brushes 
on the two slip rings. One ring, 0, is connected to the pri- 
mary at c,and at the diametrically opposite point, u, the 
primary is connected to the secondary. 

From a point, d, exactly opposite to , the secondary is 
connected to other ring, a. 

It will be obvious that when the primary brushes make 
contact with © and c on the commutator, the two windings 
are in series and the alternating current at a maximum 

riod. 

Phe E.M.Fs. induced in the two windings will be in oppo- 
sition. The reason for connecting the windings in opposition 
is that in a motor armature the current flows in opposition 
to the induced E.M.F. while the induced E.M.F. of the 
secondary, in order to raise the voltage of the current, must 
be in unison with it, or nearly so. 

The number of turns to the primary winding is determined 
by the speed of the machine or the frequency desired. The 
rise in voltage required fixes the number of secondary 


_turns. Let © be the voltage of the direct current, Eg the 
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effective alternating voltage, and N, and N, the number of 


turns to the primary and secondary respectively. Then 
V2Fa — _ 
Ns = Ny (“ aS 
E 

This method of winding may be equally well applied where 
it is desired to obtain multiphase currents from a continuous 
current. Fig. 3 shows a diagram of the winding for three- 
phase currents. 





Fias. 2 anp 3. 


Here the secondary consists of three coils, each connected 
with one terminal to a point of the primary winding 
and with the other to one of the contact rings. Let 
Eq Tepresent here the effective difference of potential be- 
tween two of the secondary terminals, nN, the number of 
turns of one secondary coil ard N, the total primary turns. 
The alternating E.M.F. developed in one branch of the 
primary winding is “2 u, The E.M.F. added by the 
secondary winding is therefore (E, — V3). This is the 
resultant of two E.M.Fs. induced in adjacent coils. They 
differ in phase by 120°. The components have the same 
value as the resultant. ‘The maximum E.M.F. induced in 
one of the secondary coils is(” 2, — V #8). Remem- 
bering that the primary has its two halves in parallel we find 


VA 2 — Wf ag 
¥, = Np (~ 225 ™ 3% *) 


For a two-phase machine the winding is essentially the 
same as for a three-phase machine. The number of turns to 
each of the four secondary coils is 


- V2Eq—E 
mm (MIR 

Whenever the value of N, is negative the secondary coils 
must be connected in the opposite way from that shown in 
the diagrams. 

This winding is also applied to alternating continuous 
converters. 

A similar property of alternating current transformers was 
described by Mr. Miller in the Exectrican Review of 
November 15th, 1895. 

These formulz and figs. 2 and 3 are taken from Mr. Heldt 


‘in the Electrical World of New York. 


These methods are not so good as the simple motor which 
has the only drawback of giving a lower E.M.F. in the 
secondary than that applied at the primary, and that is not a 
serious drawback. The complications introduced by any 
double winding for continuous to alternating converting do 
not seem to be warranted by the slight advantages gained. 

The conversion of single-phase currents into polyphase or 
continuous currents has not yet been satisfactorily accom- 
plished. Over and over again it has been solved on paper, 
but we have not yet seen any better method than the rotary 
transformer. And the best type seems to be a synchronous 
motor driving a generator, and that combination cannot be 
called a satisfactory solution of the problem. 





NEW ELECTRICAL PLANT FOR THE RE- 
DUCTION OF ALUMINIUM. 





ELEVEN years ago the total annual output of aluminium in 
the United States was less than 300 lbs., and it is therefore 


with some astonishment that we learn that a single company . 


in the States will shortly bring into operation additional 
electrical plant which will enable it to turn out no less than 
10,000 lbs. daily. The company in question is the Pittsburg 
Reduction Company, which has for some years past employed 
a 2,000 horse-power electrical plant for the production of 
pure aluminium by the Hall process; and as this plant is 
located in a district where coal is delivered at the boilers for 
65 cents per ton, it speaks well for the other locality in which 
the company are extending their plant, and in which they 
are already obtaining even more economical results. The 
new plant is stationed at Niagara Falls, and we think it 
probable that the economical results obtained are due to the 
improved electrical machinery and improved methods of 
working quite as much as to the fact that water-power is 
employed. 

In the Hall process the current is required not only to 
raise the mass contained in the “baths” to a high tempera- 
ture, but also to electrolytically deposit the aluminium, and 
hence a direct current is essential. The power is supplied by 
the Niagara Falls Power Company by means of an alterna- 
ting current at 2,000 volts, and this is reduced by ordinary 
transformers on the premises of the Pittsburg Reduction 
Company to 115 volts. The secondary coils of these trans- 
formers are connected to rotary converters which give out a 
direct current at 160 volts. The ordinary or static trans- 
formers, each of 300 kilowatts capacity, are said to have an 
efficiency of 98 per cent; they are placed over a bricked-in 
trench in which the air is kept at high pressure by means of 
a fan, the object of this arrangement being to enable a con- 
tinuous current of air to be maintained through the coils, as 
the heat generated is too great to be dissipated by radiation. 
The five rotary converters which are being supplied by the 
General Electric Company appear to be very fine machines, 
and we cannot help regretting that we do not possess a 
Niagara or its equivalent, to afford English engineers the 
opportunity of designing electrical plant on such a mag- 
nificent scale. 

Each machine delivers 600 kilowatts at a speed’ of 188 
revolutions per minute, raising the pressure from 115 volts 
alternating to 160 volts direct. The current delivered by 
each machine is 3,750 amperes, and it need hardly be 
mentioned that such heavy currents necessitate exceptional 
care in the design of the commutators, which are kept cool 
by an ingeniously arranged air-blast. The other plant in 
use by the company does not call for special comment, but it 
is interesting to note that in one instance aluminium instead 
of copper will be used for the conductors to transmit the 

power from the generators to the factory. 








CENTRAL STATION EXTENSIONS. 





By G. L. ADDENBROOKE. 





Tue leading article on this subject in the Revixw last week, 
although directed specifically to the question of the con- 
templated extensions at Hull, gives me the opportunity of 
carrying a little further some of the points raised in the paper 
I read before the Institute of Electrical Engineers in March 
last ; and this is particularly the case as the Borough Engi- 
neer, in a paper read before the Municipal Electrical 
Association, has called in question the accuracy of one of the 
positions I took up. ; 
In my paper figures were given showing that, speaking 
generally, it would pay under ordinary circumstances to 
extend mains for about 24 miles from a central station, 
using a three-wire system and lamps of 220 volts. A further 
six months’ experience having shown that my estimate of 
the life of 220-volt lamps was decidedly conservative, the 
force of the above deduction is emphasised if it is correct, 
and it is the more important to make clear any error, if there 
is one. Mr. Barnard does not, however, criticise my figures 
or give any of his own, except to say he would not like to 
extend more than half the distance. In my paper I gave 
the voltage drop at full load, which both on the feeders, and 
especially on the distributing system, was particularly small ; 
in fact, on the latter, almost ideally so. Commenting on this 
in the written communication which he sent to the discus- 
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sion, Mr. Baynes, of St. Pancras, who has had the longest 
practical experience in these matters, said that he thought I 
had been unnecessarily liberal in the amount of copper 
allowed; at the same time, however, he went on to ray that 
he was then engaged in laying down a feeder at St. Pancras 
on the principles described in the paper which would, with 
the distributing mains extend, when finished, a distance of 
23 miles from the station. As I knew nothing of this before 
the discussion on my paper, nor did Mr. Baynes know my 
figures, the coincidence is a striking one, and is, I think, a 
sufficient answer to Mr. Barnard’s criticism. 

Mr. Barnard has, however, apparently misunderstood me 
in another and perhaps more important matter. After 
giving the calculations for feeders and mains extending 24 
miles, I went on to say that I did not wish to pursue the 
matter further in this form, because I thought that in most 
cases where feeders of this length were required a modified 
method of supplying the current would be used, which would 
alter the figures in most cases, and which I then went on to 
describe. 

This method was the use of accumulators at the ends of 
the feeders. In the first place I showed that, for a given 
amount of light, accumulators would not occupy more than 
a seventh the space which a gas-holder would, not to speak 
of the gas generating plant, and that therefore there was 
nothing to fear as regards space taken up. Next, I showed 
that the cost of accumulators capable of giving a kilowatt 
discharge for three hours, or sufficient for the full average 
lighting load, cost at present prices practically the same, in- 
cluding buildings, &c., as a unit of plant. I then went on 
to say that, knowing the small price at which current could 
be generated in off hours in a station already working, it 
was doubtful whether it would not often be cheaper to carry 
out extensions by adding accumulators at the ends of the 
feeders, at any rate when 220-volt lamps were to be used, 
than by increasing the size of the main plant. It is concern- 
ing this point that I would like to go a little further than 

fore. 

In his presidential address before the Municipal 
Electrical Association, Mr. Wright gave data to show that 
from an already existing station, and with already existing 
mains, extra current, at times of moderate load, could be 
generated and supplied to consumers, without loss, at $d. per 
unit as a general figure. The matter is one to which I have 
paid a good deal of attention, and I agree with Mr. Wright 
that these are at any rate approximately the figures. If, 
then, current can be supplied at this rate, under the above 
circumstances, it is clear that for such a purpose as charging 
accumulators, which could be done largely in the night when 
the plant would be otherwise idle, this figure should be quite 
a covering one. 

If, then, we can charge accumulators at the end of a feeder 
for 3d. per unit for the current put in, and if we allow that 66 
per cent. of the watts put in are afterwards obtained from the 
accumulators, which is a fair deduction, it is obvious that 
the generating cost of a unit of current supplied to consumers, 
through accumulators will, under these circumstances, be about 
one a. 

Now, the question arises, what additional sum must we add 
for the capital cost, cost of up-keep, and attendance on the 
accumulators ? 

In my paper, the cost of accumulators was put at £19 per 
kw., £13 for the accumulators, and £6 for buildings, cables, 
boosters and instruments. This was for a battery which 
would be discharged in three hours at full rate. These figures 
have not been challenged, and I believe that a reliable 
battery could be procured for even less now, and prices will 
bees be less in the future, as accumulators are more 
largely used. 

Reliable manufacturers would agree to supply such a 
battery and to maintain it in good condition, aa up to its 
full discharge rate, in perpetuity, for 7 per cent. on its cost, 
viz., £13 per kw. as above. The depreciation on the build- 
ings, &c., would not be so great as this, and an up-keep rate 
of 3 per cent. would cover them fairly. Tothis we must add 
interest on the money expended, £19 at, say, 5 per cent., 
Which is a higher rate than municipalities can borrow at, and, 
finally, we must add something for switching and such attend- 
ance on the battery as would not be included in the main- 
tenance rate, and as would pe additional to that required if 


Current was supplied direct from a station. Adding these to- 





gether, the total cost of the accumulators per kw. discharge 
for three hours per day per annum comes out as follows :— 





£ 4.d. 

Cost of up-keep paid to manufacturers, 7% on £138 ... 018 3 
Depreciation, &c., on buildings and instruments, 3%, 

on £6 ... ata “a ee sea <= uw Gos 

Interest on capital, £19 at 5%... “ea see aco Grae @ 

Total annual cost . £ 6% 


Add for additional attendance on battery, 63. per 
kw., or £30 per annum fora battery of 100 kw. 





capacity (11s. 6d. per week)... aus 060 
Inclusive annual cost per kw. on a 3 hours’ 
discharge basis ... eee eee we 2 (OTE 


An inspection of these figures will show that at least 75 

r cent. of the annual cost is a constant whether the battery 
is used much or little. It is clear, therefore, that things 
should be so arranged as to use the battery as fully as cir- 
cumstances will permit, especially in taking the heavier part 
of the load, though I think that the actual peak is, perhaps, 
best provided for by temporarily over driving the generating 
lant. The following figures, then, show the cost per unit 
or passing current through accumulators for different rates 
of use, and also the total cost of the current passed through 
them on the basis outlined above :— 





Average | Cost of charging Cost of passing Total 
use | per unit throug cost 
per diem, delivered, accumu!ators. per unit, 
1 hour 1 penny 14d. per unit. 24d. 
1k» 1s 1d. 2d. 
2 » 1 » fd 13d. 
3 » 2 6s 4d. ‘7 14d. 








Such figures as these can, of course, be only approximate, 
but I think it will be acknowledged that they are near enough 
to the truth for practical purposes, arid that they raise impor- 
tant issues. It is true that during the last year or two 
attempts have been made, notably by Mr. Howell, to induce 
central stations to adopt accumulators more largely, but I 
don’t think that the full significance of the question has so 
far been generally appreciated by engineers, taking into con- 
sideration the cost and conditions under which accumulators 
can now be installed and worked. 

Let us now look at the matter from another point of view. 
In my Institution paper I stated that the cost of a kw. of 
accumulators on a three hours’ discharge basis, and of a kw. 
of generating plant, including boilers, engines, dynamor, 
buildings, &c., was about the same, viz., at present prices 
about £19 per kw. This figure has not been challenged, and 
I may say it was adopted after careful consideration, and 
after talking the matter over with Mr. Crompton; in fact, 
the exact figure was, if I recollect rightly, suggested by him 
as one he had arrived at for an important report he had made. 
This being so, if we look at the table of costs for the main- 
tenance of accumulators, it will be seen that interest on 
capital accounts for nearly half the total. This would 
evidently be the same for plant. Next, the up-keep of build- 
ings, &c., the capital cost of which will be approximately the 
same in both cases, will be as nearly as possible similar. We 
have, therefore, the 7 per cent. on the accumulators to put 
against the depreciation on boilers, engines, and dynamos. 
Now the depreciation on the boiler plant will be at least as 
much as on the accumulators, so that all that is saved is 
2 or 8 per cent. on the engines and dynamos, and a little 
attendance; looked at as a whole, there is not so much 
difference between the two. 

This is, however, considering only half the problem. We 
have also to consider the question of working costs. In a 
central station needing extensions, the existing plant will be 
ample, except during times of heavy load. Therefore, in 
putting down new generating plant to cope with extra load, 
we are putting it down to generate current in the most ex- 
pensive manner, as it will only be used for short periods at a 
time. Whatever is the average works’ cost of generating 
current, therefore, will be exceeded for this particular work, 
though in the larger station the gross average generating 
cost might be reduced. Now the average works’ cost of 
generating current will be found to be nearer 2d. per unit 
than the 3d. which Mr. Wright considers enough for current 
generated at slack times. It is therefore clear that on an 
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average use of the plant, say, for 800 hours per annum, the 
extra up-keep of the accumulators and the loss of energy in 
charging them would be more than compensated for by the 
extra cost of generating direct at the times of heavy load. 

It therefore looks as if the use of accumulators up to a 
certain point would be actually economically desirable, even 
in the central station itself, besides the other advantages which 
they confer, and which have always been recognised even by 
their opponents. 

In order not to push matters too far, however, let us only 
assume from the above data that accumulators may be in- 
stalled and used in an existing station for extending the 
supply without additional capital cost over adding direct 
running plant, and that their use does not add to the gene- 
rating cost over what it would be if all current were gene- 
rated direct. We then get the advantages of accumulators, 
which are incontestable, without extra capital outlay. This 
is in the central station itself. 

Let us now suppose that the accumulators are transferred 
to the ends of the long feeders, as they can be, especially 
when high voltage lamps are used, which permit of a large 
distributing system from one point. The capital expenditure 
will be, if anything, cheaper for buildings, &c., under the 
new conditions, than if the accumulators were at the station, 
while as the accumulators will have to discharge only through 
the distributing system, and not through the feeders, there 
would be probably 10 per cent. gain in this respect. It is 
true that they will have to be charged through a feeder ; but 
as current is cheap at this time, it will not make much dif- 
ference, whereas the gain of 10 per cent. at the time when 
current is most valuable is material. Current could therefore 
be supplied at least as economically as from accumulators in 
the central station, not counting the advantages of having a 
battery near the consumers. 

Now we have already seen that accumulators are at least 
as economical as additional generating plant up to a certain 
point, and consequently it is apparently clear that we can put 
the accamulators at the ends of the feeders, and in many 
cases obtain equally economical results. This removal 
will, however, effect great changes in the feeder system. If 
accumulators for only half the full load are put in, since they 
are charged at off hours, and asif half the current is supplied 
locally, we can work with a greater drop on the feeder than 
would be admissible for direct eupply ; while the total cost of 
the feeder can be reduced to one-half what it would be other- 
wise, which is a very great gain. I believe the above argu- 
ments might be pushed much further ; but it is sufficient for 
my present purpose to carry them only so far as has been done. 

It remains to determine how such a system compares with 
a high pressure alternating system with transformers, or with 
a continuous system with motor generators. It is clear that 
in neither of these cases can we work more economically, so 
far as generating expenses are concerned, than with a direct 
supply system, or with the system outlined above, as, in 
transformer systems, we have the additional losses of 
transformation. The only gain then, if any, in trans- 
former systems must, therefore, be in the capital cost 
of the distributing system. But in my Institute paper 


-I gave data showing that in a three-wire system with 


220-volt lamps, the feeders could be carried two miles 
as cheaply as high tension feeders, and this would be 
true in an even greater degree if motor transformers were 
used, a8 at present they are both more expensive and less 
efficient than alternating transformers. In the system de- 
scribed above, however, while the working cost is as low as if 
the current is supplied direct, the cost of long feeders is re- 
duced to half, eo that feeders could be carried very much 
more than two miles before their cost compared with trans- 
former feeders—probably nearly four miles. It would, 
therefore, seem that transformer systems, whether alternating 
or direct, should only be adopted with caution. 

As to what should be done in extending the lighting in 
places where stations already exist, is another matter. I see 
that the new engineer at Blackpool has written a report 
speaking in rather strong terms of the plant, and the way 
the work has been done. Having had occasion to inspect 
this installation about two years ago, I can believe that 
what he says is true. While doing this, however, he 
vecommends that matters should be continued pretty 
much as they are, with some necessary renewals, owing 
to the expense and loss a change would mean. Probably 


in this he is right also. How far similar arguments would 
hold good in the case of Hull, I don’t know, as the systems 
are different ; but there can be no doubt that this ques- 
tion of extensions is a very anxious one, and that there should 
be strong differences of opinion is only natural, and indica- 
tive of what is already beginning to occur in other towns, 
and will increasingly do so for some time. There are few 
towns of any magnitude left, now, where an engineer 
would be free to carry out in its entirety the system he might 
think best ; in extending works, he must to some extent be 
guided by what has gone before, and endeavour to keep his 
clients as much up to date as possible while sparing their 
purses unnecessary outlay. 

In sending these notes on a well-worn subject, it is, perhaps, 
desirable to say that I make no claim for originality. The 
methods advocated are, for the most part, as old as central 
station lighting. Any novelty lies in the fact that since 
the introduction of high voltage lamps, and the improve- 
ments and fall in prices of accumulators, a new basis 
has been formed in which many of the old factors have 
now considerably different values to what they formerly 
had, and thus the solutions of problems in which these 
factors occur necessarily take modified forms, and finally 
lead to somewhat different answers to those which were 
formerly deduced from them. As I have said, I think 
the facts I have outlined above could be pushed further 
than has been done here, and that some interesting conclu- 
sions would be reached. The results are more favourable to 
accumulators than I should have imagined, and I shall be 
interested to see how they stand criticism. 
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THE INTERNATIONAL CONGRESS OF 
ELECTRICIANS AT GENEVA. 





Tis Congress—which, as our readers may be aware, was organised by 


the Swiss Electro-Technical Union, on the occasion of the Exhibition 
at Geneva—held its sittings from August 4th to 9tb, in Geneva. 
Representatives were present from the leading electrical societies of 
Europe and America. For the following notes on the proceedings we 
are chiefly indebted to an article over the well-known initials, 
“q. K.,” in the Hlectrotechnische Zeitschrift. 

On August 5th, Dr. Wietlisbach presented his report on disturb- 
ances in telephone conductors by strong currents in their neighbour- 
hood. The author has made some important experiments to ascertain 
whether the peculiar noise heard in telephones in the neighbourhood 
of electric railways is due to the rail contact, to the overhead wire 
contact, or to the motor itself. For this purpose, the primary of a 
small transformer was inserted in the conductor leading to the car, 
while the secondary was connected to a telephone. With normal 
working, exactly the same noise was heard in this telephone as in 
other telephones in the neighbourhood of the railway. The motor 
was then cut out of the circuit and replaced by an equivalent resist- 
ance ; the working current was turned on, while the car was allowed 
to run down anincline. The contacts at the wire and at the rails 
were thus normally loaded. But, under these conditions, no noise— 
or only a very insignificant one—was heard in the telephone. These 
experiments conclusively demonstrated that variations in the contact 
resistances at the rails, or the wire supplying the energy, could not be 
the cause of the telephone disturbances. 

Finally, the car was lifted off the rails and supported on trestles. 
The motor was again put in circuit, and fixed connection made with 
the rails. Variations of contact resistances at the wire and at the 
rails were thus excluded. Upon running the motor without load the 
same noise was heard in the telephone as in normal working. 

From these observations it was concluded that the disturbance was 
entirely due to the motor itself ; in the first place, owing to the carbon 
brushes acting exactly like a carbon microphone, and, in the second 
place, owing to the rapidly repeated short circuiting of the secticns 
of the armature. It would naturally be assumed that the latter 
cause would have greater influence the smaller the number of secticns 
in the commutator. This is, however, not the case, for the author of 
the report has found that the noise was least in a railway whose 
motor had few commutator sections. According to his conclusions, 
it appears that motors with specially strong fields and relatively 
small armature reaction have least disturbing effect upon telephone 
lines. Experiments were made with roller, rubbing, and bow cou- 
tacts, but the way in which the current was taken off appeared to 
have no influence on the disturbances. The author therefore comes 
to the conclusion that it is a matter of indifference, as far as tele- 
phonic disturbances are concerned, which of the three modes of 
taking off the current is used. . 

As regards the application of the polyphase system to electric 
railways, the author considers that there are only two ways available 
to prevent telephone disturbances. Either concentric and armoured 
cables must be used for the telephones, or all the three cables 
carrying the heavy currents for the railway must be insulated. 

The President mentioned the case of an electric railway cou- 
structed in Belgium in which the authorities had at first demanded 
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that the English regulations with regard to the fall of potential along 
the rails should be adhered to. In order to prevent the maximum of 
4 volts from being exceeded, it was found that the conductivity of 
the rails would have to be reinforced by a subsidiary conductor, which 
would have cost £20,000. The cost of the supply cable of this 
line was only £3,000. In consequence of this great disproportion 
the observance of the English regulations had, of course, to be 
abandoned. 

On this subject, Mr. Kapp remarked that the use of heavy return 
cables was quite unnecessary, and the great cost of these might be 
saved by using relatively light return cables connected to small sup- 
plementary dynamos, which automatically suck out of the rails 
exactly as much current as corresponds to the lcad at each moment. 
By such an arrangement, not only can the English regulations be 
easily carried out, but the potential difference between the rails and 
the earth can be made as small as is thought necessary. 

M. Thury said that the application of supplementary dynamos 
had from the first been considered in the design of the Geneva elec- 
trical street railways. Return cables have been laid alony with the 
other conductors, so that, without further trouble, supplementary 
dynamos can be connected on and set to work if increasing traffic 
should develop electrical disturbances. The bonding of rails resting 
on an elastic bedding he found very difficult to maintain in good con- 
dition. After many experiments he had arrived at the fullowing 
construction: Near the junction of two rails, hcles of. 20 mm. 
diameter are bored, into which plugs of aluminium alloy are driven. 
On the head of the plug is a somewhat long crosspiece, which is 
bored through for the reception of the bent copper rail bond. Both 
ends of the copper bond are carefully soldered into the hoks in the 
cross-pieces of the plugs. The losger the soldered joint the better is 
the connection. In each plug is a slightly coned hole, into which a 
conical peg is driven to expand the plug, and thereby make better 
contact with the rail. 

Herr von Hefner-Alteneck said the legal control of this point was, 
in Germany, in the hands of the telegraph department, which, though 
it held very considerable powers, had always worked very amicably 
with the electric industry. : 

At the conclusion of his report, Dr. Wietlisbach submitted a 
number of resolutions to the Congress. These were referred to a sub- 
commission. On the motion cf Mr. Kapp, it was decided the resolu- 
tions on this and all other questions of the Congress should not be 
considered binding on the participating societies. The 1esolutions 
submitted on August 8th by the sub-commission to the Congress, and 
adopted by it, were as follows :— 

1. Telephone networks can be sufficiently protected from heavy 
eurrents by giving up the earth return and using the loop system. 

2. Since heavy currents are many million times greater than tele- 
phone currents, heavy current conductors should be so laid and in- 
sulated that the leakage of current to earth, as well as inductive 
action, shall be reduced to a minimum. 

8. When, in the case of heavy current installations, a part of the 
circuit lies on the earth, as in the case of electric tramways, auxiliary 
devices must be used to reduce the influence on the telephone con- 
ductors tothe smallest possible amount. Such devices are :— 

(a) Good insulation of the contact conductor and the parts of the 
installation in electrical contact therewith. 

(b) Insulated return cables, proceeding from the most heavily 
loaded points of the rails, and connected up to supplementary 
dynamos. 

(c) Special attention in the construction of motors, to the avoid- 
ance of those factors which favour the production of undulations in 
the currents. 

4, In the case of the crossing of aerial heavy current and weak 
current lines, it is sufficient to protect the latter by fusible wires, if 
the potential does not exceed 750 volts. In the case of higher poten- 
tials, the heavy current wires should be surrounded with a strong 
catch net, furnished with good earth connection. 

The next subject that occupied the attention of the Congress on 
August 5th was a report by Prof. Blondel on Photometric Units. In 
this report an attempt was made to place photometry on a scientific 
basis. By adopting a magnetic analogy, the flux of light was com- 
pared to the magnetic lines of force. The work which Blondel has 
already done in this field will be found in Feldmann’s excellent book. 
His report was referred to a sub-commission, and received the sanction 
of the Congress on August 8th. It led to a lively discussion, which 
will be given at the end of this article. 

Oa August 6th the Congress, under the presidency of Prof. Ferraris, 
busied itself «xclusively with questions of electric power trans- 
mission to great distances. To this subject Prof. Blondel also made 
& contribution, under the title of “Some Remarks on Wattless Cur- 
tents in Alternate Current Installations.” It was pointed out that 
the great advantages of power transmission by alternating currents 
were considerably discounted by phase displacement, which, in cer- 
tain cases, might cause a very considerable loss. It was specially 
emphasised that the potential drop from the generator to the motors 
played an important part, and was to be looked upon as a disadvan- 
tage of the alternating or polyphase systems. To compensate for this 
potential drop, the generators must be made proportionally larger, 
which increases the percentage value of the loss. After discussing in 
detail the influence of the lines, of the transformers, and of the gene- 
tators themselves upon the potential drop, the author of the paper 
Went into the questions of the means available for overcoming the 
difficulty. Under thts heading were mentioned: Synchronous motors 
with over-excited fields, condensers, polarisators, and the application 
of generators with strong fields and a small quantity of wire on the 
armature. The most recent machines of this kind have 15 to 20 per 
cent. potential drop when loaded with m>tors, and 4 to 5 per cent. 
With au inductionless load. An exam _.e uf the application of polari- 
sators in the secondary circuits uf asyncarvus motors is the installa- 
tion at Bourganeuf, which was carried out by MM. Leblanc and 





Guilbert. Though the displacement of phase was abolished in this 
case, the author could not prophesy a great extension for it, on account 
of its complication and the increased slip. On the other hand, idle- 
running synchronous motors, acting as phase regulators, are much in 
use at the present time in Swiss installations. Loaded motors of this 
kind are also in use; for example, in Geneva, where for some days 
two-phase direct-current transformers have been used with great 
success on the street railways. 

Herr Turrettini stated that the transformer for the Gereva street 
railways bad, as a matter of fact, reduced the phase displacement in 
the two-phase conductors leading from the new electricity works at 
Chévres to Geneva. 

Professor Mengarini stated that in the transmission cf power from 
Tivoli to Rome, condensers of 2 microfarad capacity, which had been 
used now for several months, had been applied for the reduction of 
the phase displacement. This apparatus is cheap, requires absolutely 
no attention, and has a hysteresis loss of only 1 per cent of its volt- 
amperage. The construction of this condenser is for present kept 
secret by its inventor (whose name Profcssor Mengarini did not give). 

The second communication on August 6th, was made by M. Thury 
(of the firm L’Jndustrie Electrique, Geneva), upon the szries system of 
power distribution by means of high tension direct currents. The 
author showed tkat a direct current system with constant tension 
sufficed only for mcderate distances, on account of the difficulty of 
building small motors for high-tension currnts. At 1,200 volts 
pressure, motors of less than 6 H.P. can no longer be built. In tke 
series system, with constant current, we are not bound by any lower 
limit in the size of motors. The upper limit for the tension depeads 
only on the line, and not on the gererators or motors, and is therefore 
so high that this system is well suited for transmission of power to 
great distances. At the present time safe generators for 45 amperes 
constant current can be built for tensions up to 3,000 volts at the 
terminals, and the author believes that it will yet be possible to raise 
the tengion to 4,000 volts A number of generators are arranged in 
series at the central station, and the motors which, independently of 
their s‘ze, are of course all Luilt for the same current, are inserted in 
the series conductor at the required points. The objection 
that the high tension would be dangerous for the attendants 
or the consumers, does not, the author considers, hold, since 
each machine is surrourded by an intulated platform, so 
designed that a man cannot touch the earth and the machine at the 
same time. The stand of the machine itself is also insulated from 
the earth by dcuble bell insulators. In Paris there is an installation 
of 3,500 volts tension, whose circuit contains batteries, and cannof, 
therefore, be very highly insulated. The machines in this case are 
not surrounded by an insulated platform, but only by an asphalte 
floor. Notwithstanding this, the contact with the machines is quite 
free from danger. 

The driving of the generators in series is effected either direct by 
a Raffard coupling or with belting. In either case the generator is 
found to be sufficiently insulated from the prime mover. The author 
gave a detailed description of the installation at Tivoli, but since 
this installation has been in existence for some years, and is well 
known to electrical engineers, it is unnecessary to recapitulate this. 

The discussion resolved itself into a contest between Thury’s 
system and the polyphase system, in which all the old well-worn 
arguments were brought forward. Except in the case of the remarks 
of Herr Kolben, no new points of view cropped up, and we therefore 
give a summary of his remarks only. 

Herr Kolben made the following remarks upon the generally known 
objections to the alternate current system: All the devices pro- 
posed by Blondel for the reduction of the wattless current are com- 
plicated, and, moreover, superfluous. It is possible in the present 
condition of electrotechnics, by the proper design and construction 
of all the parts of an installation, to reduce the wattless component 
of the current and its effects to such a small amount, that it has no 
effect of any practical importance upon alternate current installations. 
For this purpose the necessary conditions are :—Careful construction of 
the motors with small air space with small idle current ; transformers 
with small drop, splitting of tiie conductor wires down to a maximum 
of 7°5 mm. diameter to reduce the self-induction; generators with 
very strong fields whose potential drop will not exceed at the lamps 
4 to 5 per cent. at the motors with cos ¢ = 0'8, about 15 per cent. 
That such transformers and alternators will be rather larger is of 
little importance when compared with the cost of a large installa- 
tion. The application of synchronous motors as phase regulators is 
also to be recommended. 

The total useful effect, in case of direct current installations, may 
be from 1 to 14 per cent. greater on account of the loss in the trans- 
formers; but over against this has to be set the greater complication 
of a direct current distribution system with high tension and con- 
stant current. 


REPORT ON THE Maanetic MaaGnitupges anp Units. By E. 
Hosprratier, Professor at the School of Industrial Physics and 
Chemistry, Paris. 


The utility of an international system of nomenclature for physical 
magnitudes and units is now universally acknowledged. 

The work commenced by the British Association in 1864 has borne 
its fruits, and all the international congresses that have succeeded 
one another since 1881 have helped to confirm and complete the 
C.G.S. system of magnitudes and units, the international adoption 
of which has done more, in 15 years, towards the unification of 
measurements, than the metric system, one of the greatest benefits of 
the French Revolution. 

The nomenclature of electrical magnitudes and units is no + fiuished, 
and for some years endeavours have been made in various quarters to 
obtain for magnetic magnitudes the beneficent unification that has so 
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largely contributed to the progress of electrical industry. There was 
not sufficient time at the Congress of Electricians, held at Chicago in 
1893, to establish a rational and coherent nomenclature for magnetic 
magnitudes and units; but the necessity for filling the void quickly 
made itself felt, and in 1894 the American Institute of Electrical 
Engineers endeavoured to complete the work by proposing to give 
names of illustrious electricians to the principal magnetic C.G.S. units ; 
magneto-motive force, reluctance, magnetic flux, and density or 
intensity of field. 

Since this period other proposals have come from various quarters, 
and as these proposals are contradictory, an international under- 
standing becomes necessary. The present Congress gives us the 
opportunity of trying to arrive at this understanding, and the hope of 
seeing it succeed. 

A certain number of electricians, amongst whom figure the most 
learned and the most illustrious, are of opinion that it is useless to 
create special names for designating magnetic units. It is sufficient, 
according to them, to adopt the C.G.S. units, and to write after them 
the figures that express the value of the words O.G.S. units, or even 
to use the number without any designation, since it is understood, 
once for all, that no other units are used. However academic this 
solution may be, it does not satisfy practical people; they want 
concrete notions, precise terms, tangible words that distinguish mag- 
nitudes by the names that serve to measure them. Savanis can con- 
tinue to use C.G §. units, and leave practical people to use special 
terms. We shall not have long to wait before the savants adopt the 
new terminology, which is more convenient, shorter, and more 
concise. If we want an instance of this, we shall find it in the word 
“ voltage,” which was coined in electrical stations as a substitute for 
the longer expression, “ difference of potential ;” the reports of the 
Académie des Sciences have now admitted the word “voltage.” If 
we are not on our guard, “ > oc el “wattage,” and “ohmage” 
are lying in wait for us, and will take root like the word “ voltage,” 
notwithstanding its irrational formation. To avoid the repetition of 
such offences against logic, it is therefore expedient, and even urgent, 
to fix once for all the nomenclature for magnetic magnitudes and 
units, quitting the lofty domain of pure science to come down to 
that of modern practice. 

The necessity for special names being once admitted, we have 
only to decide upon these names and the magnitude of the units to 
which they are to be applied. 

The American Institute proposes to apply names to the C.G.S. 
units; Prof. Lodge and M. André Blondel suggest that these names 
should be applied to practical units suitably selected from among the 
decimal multiples of the C.G.S. units, with the principal object of 
making the factor 10-° disappear from the formule connecting the 
electromotive force with the magnetic induction in calculations of 
dynamos, transformers, &c. We have thus to choose between two 
systems, which are summed up in the following table :— 


TaBLE OF THE PaincrpaL MaGnetic MaGnituDEs aND UNITs. 


| 








| Name M. A. Blondel’s proposals, 
- — 
ee Symbol.| unit | Ratio of the 


Name of the 
practical unit. 


| proposed practical 
| by the unit to the 
| A.LE.E. | C.G.8, unit. 





force. 


Intensity of field| H | Gauss | 101 Hertz (or Gauss) 
per cm. 

Magnetic induc-| B Gauss | 10-8 Maxwell (or Weber) 

tion. | per cm.” 

Magnetic flux ...| & | Weber | 10-8 Maxwell (or Weber) 

Reluctance ...| R_ | Oersted | 10-9 Arago (or Oersted) 
or Maxwell per 
| | Hertz. 

Magneto-motive| F | Gilbert} 10-1 Hertz or Gauss. 











We think, on looking at this table, that preference should be given 
unhesitatingly to the system proposed by the American Institute of 
Electrical Engineers in 1894 for the following reasons :— 

The practical units should be of the same order of magnitude as 
the quantities to be measured. Now, for the more important ones, 
M. Blondel’s system gives us units that are much too small for the 
requirements of practice, even if we adopt the multiple 10° (mega) 
of these units, whereas the C.G.S. units are of a suitable magnitude. 

The employment of two distinct units for magnetic induction and 
intensity of field is not desirable, for it would introduce endless 
errors into the calculation of the magnetic flux in apparatus which, 
like dynamos, are composed of pieces of iron separated by air 
8 


paces. 

Moreover, the compound names proposed by M. A. Blondel are 
much too —— to come into practical use; each unit should 
have a name that is simple, easily remembered, and sufficiently short 
to prevent the practical man from being tempted to curtail it. 

ut the greatest objection is, beyond doubt, the inconvenience of a 
practical system based on decimal multiples of the C.G.S. units, 

We will, moreover, quote the terms in which M. H. Pellat, reporter 
of the committee appointed in 1893 by the Société Internationale des 
Electriciens to examine the proposals made by the American Insti- 
tute of Electrical Engineers, refused to adopt as practical magnetic 
units decimal multiples of the C.G.S. units :— 

“The practical unit of magneto-motive force proposed under the 
name of gilbert, as being equal to 10-! C.G.S. units, is much too 
small ; and on the other hand, the practical units of intensity of the 


sensemnatncas, 


magnetic field and of magnetic flux, pro’ under the names of 
gauss and weber as being equal to 10° C.G.S. units are much too 


large. 

“The adoption of the gilbert would, it is true, offer the advantage 
of giving with this unit, the result of the calculation of the magneto. 
motive force by the formula 4 7 11, when the intensity, 1, of the 
current is expressed in amperes. 

“The adoption of the gauss would also offer the advantage that by 
expressing by meaus of this unit the intensity of the magnetic field, 
H, the electromotive force of induction, E, developed at the ex. 
tremities of a wire, centimetres in length, placed perpendicularly 
to the lines of force, cutting them normally with a speed, vC.S,, 
would be expressed in volts by the formula, E = Hlv. But the 
simultaneous employment of the gilbert and the gauss might lead in 
calculations to errors through the disregard of the factor, 10°, in the 
case where it would be required to calculate a magnetic intensity by 
dividing the magneto-motive force by the length of the tube of in. 
duction under consideration; estimating the magneto-motive force in 
gilberts, and the length in centimetres, the intensity of the magnetic 
field would be given by a unit equal to 10-! C.G.S., and not 10-*; we 
should moreover have to divide the result by 10° to get the intensity 
expressed by the gauss. 

“It seems therefore the wiser plan not to introduce these new units 
which are inconvenient as to magnitude, and risky as regards accu- 
racy in calculations.” 

After the Congress of Chicago, the American Institute of Electrical 
Engineers, recognising the truth of these objections, modified their 
proposals, and keeping the same names, applied them to the C.G.S, 
units themselves, and created the system that we now ask you to 
sanction by a favourable vote. 

The only objections urged against the adoption of this system are, 
on the one hand, the alleged uselessness of these names, and we 
think we have answered this, and on the other hand the employment 
of one common unit for the measurement of the magnetic field and of 
the magnetic induction. We will now proceed to justify this :— 

In the electro-magnetic system these two physical quantities bear 
the relation 

B=2zH; 


with the fundamental hypothesis that » is an abstract number, a 
simple numerical ratio. As long as we have not determined the 
absolute dimensions of the magnetic permeability as a function of L, 
m and 1, it will be logical and rational to measure H and B by the 
same unit, as we use the same unit, the centimetre, to measure 
lengths, breadths, heights, thicknesses, co-efficients of induction in the 
ectro-magnetic system, and capacities in the electrostatic system. 
In all the works of Lord Kelvin—an unquestioned authority in Eng- 
land and all over the world—are not the resistances expressed in 
centimetres per second? Does not Dr. Hopkinson express couples 
(torque) in joules in his writings on tramways? Lord Kelvin, how- 
ever, knows very well that a resistance is not a speed, and Dr. Hop- 
kinson that a couple is not work. They, however, use these units, and 
rightly, because they result from hypotheses assumed in order to 
establish a coherent system that shall. as simple as possible, and 
that thoroughly expresses these hypotheses. Whena more advanced 
condition of scientific knowledge shall enable us to suppress these 
hypotheses, and to establish absolute dimensions of physical quantities, 
and then alone, it will be time to begin all over again and coin new 
names in greater numbers, since then it will no longer be legitimate 
to measure with the same unit two quantities of different dimensions. 
But in the present state of scientific knowledge, and with the funda- 
mental hypothesis that serves as the basis of the electro-magnetic 
system, an hypothesis which makes magnetic permeability a simple 
numerical ratio, it is coherent, logical, and rational, to measure B and 
H with one and the same unit. These considerations seem to us to 
justify the following proposals, with which we will conclude :— 


ConcLusIons. 


The International Congress of Electricians, assembled at Geneva, 
proposes the following votes :— 

(a) That the magnetic units C.G.S. shall be adopted as practical 
units. 

(2) That in order to facilitate instruction and the generalisation of 
these units, names shall be given to the principal magnetic units in 
accordance with the propositions made in 1894 by the American 
Institute of Electrical Engineers. 

TaBLE OF THE PrincipaL Maanetic MaGnirupEs aNnD UNITS. 
Intensity of field ... me ae sad Gauss. 
Magnetic induction ses B és cat Gauss. 
Magnetic flux... ove ® = on Weber. 
Magneto-motive force... F ove ose Gilbert. 
Reluctance... eee ean ER Paes -.  Cirsted. 


(To be continued.) 








CHEAP TRAVEL. 





THE enormous development of electric traction upon street 
railways or tramways involves—as we all know—great 
changes and improvements in the service, and gives what 
has hardly been experienced before—an efficient and com- 
fortable system of rapid transit in our towns and cities. 
Perhaps undue prominence, however, is given at the 
outset to such benefits as fine new cars, beautifully painted 
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and upholstered, or the increased frequency and speed with 

which they run ; and the more permanent or fundamental 

advantage of reduced fares only appeals to the mind of 

—_ travellers who can appreciate the difference to their 
ets. 

From a managerial point of view, it is, of course, the 
essential quality of mechanical traction methods (such as the 
use of electric trolley cars) to reduce working expenses by a 
very large amount, varying, perhaps, from 10 to 30 per cent., 
or even more, and this alone enables the management to 
lessen the charge for travel, apart altogether from considera- 
tion of the great increase in receipts, which always follows 
upon an improved and quickened service. 

No very recent data can be said to exist from which to 
arrive at a fair average of the rates charged in this country 
per mile on the horse mag mes i roughly speaking, the 
average fare may be said to be 1d. for the first mile or frac- 
tion thereof, and $d. for each mile or fraction of a mile 
beyond the first. In many cases, however, no half-penny 
fares exist. Ina few of the larger, more enterprising, and 
carefully managed systems, per contra, there are half-penny 
stages of perhaps half a mile or so each. Probably, however, 
there will not be found a single instance where the half-penny 
rate rules over distances greater than, say, two or three miles, 
if as much. That is to say, with horse traction methods, 
such as practically prevail in this country, a four-mile ride 
will cost 3d. at least, and a six or eight mile ride (con- 
tinuous) can hardly be obtained under a fare of 6d. or 8d. in 
the few cases where tramways afford such a long run. 

Compare this state of things with the low fares prevalent 
upon electric lines, and yet by no means inconsistent with 
good dividends and excellent service. The fares now charged 
upon the recently-converted and equipped electric tramway 
at Dublin represent a reduction of 50 per cent. upon those 
previously enforced ; and it is possible to cover the whole 
distance of 8 miles by paying a through fare of 4d. only. 
The same course of action has been followed in other places 
where electric tramways are running with satisfactory results 
toall concerned, and it is a method that will continue to 
show itself worth adopting. A cheap and frequent service of 
good cars running quickly creates traffic even where it has 
not poss existed. 

This feature of covering long distances for low fares has 
reached an enormously greater development in the United 
States than with us, so far as tramways are concerned. 
We do not mean to say by this that the short-distance 
passenger is a monopoly of our town and city tramways. 
Anyone acquainted with the average condition of American 
highways and streets will vouch for the absolute necessity 
that exists for riding on the cars on every possible occasion, 
even for a few blocks; it seems rather as though the 
American tramways not only have as many short-distance 
passengers as are the rule in this country, but that they also 
take the place, to a very large extent, of our suburban rail- 
ways, and carry enormous numbers of people for long dis- 
tances out of the towns. To some extent this is proved by 
the somewhat higher fares charged for short distances. A 
5-cent fare seems too much for half a mile, or even a mile; 
but then it will also carry you in Brooklyn over a distance 
of 18 miles, and in a dozen other large cities will frank the 

enger for trips varying in length from 10 to 15 miles. 
aking 22 of the leading places in the United States, the 
fare per mile over the longest rides free to a 5 cent cash 
tate, varies from *14 to *41 of a penny. In the matter of 
cheap long distance travelling, therefore, we have a great 
deal to learn from America in electric traction work. At 
the same time, it would be a matter for regret on the part 
of the public if the fares were to be levelled up so as to 
practically abolish the half-penny stages that fill up our cars 
with short-distance riders. 

Electric tramways, and cheap fares thereon, are not the 
only matters in which we might advantageously emulate the 
United States. The extensive use of transfer tickets would 
also prove of great benefit in the absence of more half-penny 
stages. At present there are few instances in this country of 
lines employing transfers, sim ly because no very lengthy 
Tans are made. In London, for example, one might ride 
from Wandsworth to Greenwich, but only by paying separate 
fares. In this instance, of course, there are separate com- 
panies to deal with, and our Socialist friends would say, 
only wait until the County Council get possession, and then 





















































we shall travel for next to nothing all over London (some 
one whispers that the L.C.C. by that time will be in a 
position to carry passengers for nothing at all, and give each 
ratepayer a morocco-covered season ticket); but in Man- 
chester the tramways are under one management, and one 
might travel seven or eight miles from Eccles to Stockport 
with one change of cars; yet no transfers are used, and 
separate fares must be paid. It remains to be seen what 
arrangement the Leeds Corporation management will find it 
possible to make on their electric section from Kirkstall 
to Roundhay, when completed. There seems little doubt, 
however, that it will be found advisable to enforce, not only 
cheap fares, but also give transfers at a reduced rate, The 
same remark applies to Glasgow and other places where there 
is more or less of a network of tramway lines. Every chance 
visitor to Paris and other Continental cities, quickly learns 
to ask for his “ correspondence” (or “ consommation,” 7.¢., a 
friendly little drink, as we once heard a worthy parson ex- 
press it!) and tramway managers on this side will find that 
the small extra cost and trouble of checking the transfers 
will be fully covered by the additional patronage their lines 
will receive. Every tradesman, almost, offers a “ reduction 
upon taking a quantity,” and why should not a tramway 
make a slight difference in favour of the passenger who 
travels furthest ? It is done on each individual route, and 
might well be also done when one route is changed for 
another. 








SCIENTIFIC EDUCATION IN GERMANY 





Ir was Huxley, we believe, who said that civilised nations 
never cease to be at war with each other ; in times of nominal 
peace they merely lay aside the bayonet for another equally 
lethal weapon—starvation. We have lately had columns of 
statistics published in magazine articles and newspapers, 
which, on the most moderate view, undoubtedly show that 
Germany bids fair to beat us in certain manufactures in 
which, for a century, our supremacy has been unchallenged. 
It is more especially in trades requiring for their development 
highly trained technical skill that the German manufacturers 
are getting ahead of us. 

It behoves us to discover the causes of our degeneration 
before it is too late to stave off an industrial Sedan, and on 
this question a letter from Prof. Ostwald, of Leipzig, pub- 
blished in the Z'imes of Tuesday, will be found to be of the 
greatest interest. Prof. Ostwald’s letter clearly indicates that 
one of the weak points of our manufacturers is their con- 
tempt for purely scientific and technical training, as distin- 
guished from the practical knowledge acquired in the 
factory. Among German manufacturers, on the contrary, 
there appears to be a great demand for the man from the 
veshieeal aclles or the University laboratory. In one case 
mentioned by Prof. Ostwald, as many as 100 doctores phil 
were employed in one ranofactory. These men were em- 
ployed in original research, with the object of discovering 
new articles of manufacture, or of improving the methods 
of manufacturing known substances. Can it be wondered 
then that our manufacturers are generally a decade behind 
Germany in adopting a new invention? 

The techniker in Germany is, of course, as a rule, a much 
more useful man to the manufacturer than the average man 
turned out by our technical colleges. A chemical student 
in Germany works for three to four half-years in the chemical 
laboratory, while he attends at the same time lectures on 
collateral subjects, such as mathematics and history, which 
save him from the fate of becoming a mere specialist. 
Finally, before he obtains his degree, he has to make an 
original research which forms the subject of the “theme” or 
thesis on which the granting of the degree principally depends. 

What appears to be most wanted in this country is, that 
our manufacturers should recognise the extreme value of 
rogress, and of being first in the field with new inventions. 
Most manufactures have now become so highly developed 
that they can be improved only by a man having a thorough 
knowledge of their scientific principles, and being at the 
same time conversant with their practical working. Every 
large manufactory should, in fact, have a highly trained 
staff of inventors. But instead of manufacturing progress 
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being organised on some such rational basis, invention is 
mostly left, as the Patent Office publications bear witness, to 
the amateur; and when an amateur does succeed in perfect- 
ing an important invention, it is generally at the cost of a 
fortune and half a lifetime of misdirected effort. When our 
manufacturers have realised the value of the scientific in- 
ventor, the material to supply the demand will not be 
wanting. 

Prof. Ostwald points out that the demand for scientifically 
trained men among German manufacturers is backed up by 
the State Governments by the liberal endowment of univer- 
sities and technical colleges. But our own Government, 
though better able to afford it, does infinitely less in this 
direction than Germany, and when it was forced by a blunder 
in parliamentary procedure to devote three-quarters of a 
million to technical instruction, it insanely spent it on the 
principle of giving the smallest smattering of science to the 
greatest number. 








REVIEWS. 





Manuel Elementaire d’Electricité Industrielle. By Henry 
DE GRAFFIGNY. Price, 1 fr. 50c. Paris: Librarie E. 
Bernard and Cie, 53, Ter, Quai des Grands-Augustins, 
53, Ter, 1896. 


There already exist numerous works upon industrial 
electricity. The more scientific aspects have perbaps re- 
ceived the most recognition, and there have been a great 
many attempts to popularise the science. There areso many 
books, in fact, that if a full-fledged electrician proceeds to 
stock his library, he will find himself confronted with what 
the French call “ embarras du choix.” The practical man, 
however, who merely wishes to get at the pith of things, and 
who desires working formule; the workman who wishes 
to be instructed, and the amateur who seeks information of 
the “ dilettante” character, will, in endeavouring to form a 
useful little library for himself, be confronted, not with 
“ embarras du choix,” but with “ paucité du choix.” In the 
haste to establish new theories, and to publish the results 
abroad, those who have turned their attention to the making 
of books on this subject have hitherto very largely neglected 
the legitimate needs of the practical man, the workman, and 
the amateur. We do not care so much about the 
last-named, but we do think that it is essential that 
working electricians should be catered for. It is 
with a view to supplying this blank in the litera- 
ture of our subject that Monsieur Henry de Graffigny 
has conceived the idea of publishing a small ency- 
clopeedia on electro-mechanics, This is to be completed 
in 12 volumes, and we have the first of these lying before 
us now. The remainder will appear at steady intervals, and 
will deal with such subjects as dynamos, electromctors, accu- 


- mulators and batte:ies, gas and petroleum engines, lighting 


installations, electrical transport, telephones, bells, conduits, 
and electro-chemistry, whilst there will be special manuals 
for the guidance of foremen electricians and the ubiquitous 
amateur. Judging from the first volume, which is an 
elementary manual of industrial electricity, we should expect 
that the whole series would be well worth adding to the 
libraries of our enterprising readers. We have carefully 
read this volume through, and have been unable to discover 
more than one mistake, and this is on page 121, where two 
diagrams have somehow got intermixed. The illustrations 
are clear and well produced, the matter is well arranged, 
and only enough statistics are given to enable the reader 
to follow the text. The chapters comprise the “ Nature 
of Electricity,” “ Electric Units,” “Magnetism and Indnc- 
tion,” ‘* Apparatus and Electric Measurements,” “ Chemical 
Generators of Electricity,” “ Accumulators,” “Mechanical 
Generators of Electricity,” “Electromotive Force,” “The 
Electric Light,” “ Electro-Chemistry,” “Bells,” “Tele- 
phones and Telegraphic Systems”; so that in this first 
volume the range covered is rather wide. The aim of 
the editor, namely, to keep the volume of a handy size, 
and to state his case in such a way that it can be under- 
standed of the practical man, has been most successfully 


accomplished, and we cannot speak in other than the highest - 





praise of this, the firat, volume of the series. We believe that 
our French-reading subscribers will find it to their advantage 
to add this series, volume by volume, to their working 
libraries. 





Ruhmkorff Induction Coils. By H. 8. Norriz. London; 
E. & F. N. Spon, 125, Strand. 


The state of perfection to which the manufacture of 
Ruhmkorff coils has been brought is by no means a matter 
of recent date. The improvements introduced by Ladd, 
Apps, and others, in this country, date back quite 30 years, 
and very little since then has been done in the shape of 
further improvement. Asa matter of fact, the Ruhmkorf 
coil has for long been much more of a showy than a prac- 
tical scientific apparatus; but, at the present day, with the 
discoveries of Hertz, Tesla, Réntgen, and others, there is a 
much wider field for its use than has hitherto been the case. 

Although the book is well put together, and contains ex- 
cellent matter, there is a very great deal in it, especially with 
reference to the construction of coils, which contains very 
little novelty. As regards “ Contact Breakers,” in spite of 
the attempts which have been made, there is no form which 
is satisfactory. Unless the breaker is set to work with a very 
low power, under which conditions the coil, of course, can 
only develop a fraction of its full capacity ; it is a question 
of perpetual sticking and of perpetual readjustment. Pro- 
bably the only form which would be likely to work con- 
tinuously and uniformly would be one driven by an indepen- 
dent motor, and having the contact-breaking surfaces 
continually changing their surfaces relative to each other. A 
large number of forms of battery are described, many of 
which are hardly suitable for induction coil work ; indeed, 
the reader is likely to be simply bewildered, instead of 
guided, in the choice of a suitable iaieer for the purpose. 

In spite of its defects, however, the book is decidedly a 
handy little production, and well worth purchasing. 





CORRESPONDENCE. 








Ilow Extensions are Prevented. 


I have read with some surprise in the ELEcrTRivaL 
Review of August 14th an attack on Dr. Holder, who for 
many years was chairman of the Electric Lighting. Com- 
mittee at Hull, for the part he has taken in opposing the 
scheme put forward by the present Electric Light Committee 
to provide for extensions. I think that your severe criti- 
cisms on Dr. Holder’s conduct must have been made in 
ignorance of the full circumstances of this case, and of the 
great services Dr. Holder has rendered in the past to 
municipal electric lighting. His sole crime in the eyes of 
the writer of your article appears to be that he prefers to have 
two stations and the low tension supply to a transformed 
continuous high pressure supply, which was the scheme put 
forward by the borough engineer. Now is it not just possible 
that Dr. Holder may be right in his desire to work Hull from 
two stations. I am intimately acquainted with the circum- 
stances of the case as I was consulted during the early stages 
of the Hull electric lighting undertaking. The site that was 
chosen is a satisfactory site up to a certain point, that is to 
say, being situated in the docks, the cost of fuel is low ; but 
it has the disadvantage that it is situated in a block of 
buildings, which, owing to its closeness to the wharves, might 
be attacked by fire, or at all events prevented from working 
in case a fire should break out in the crowded warehouses 
immediately surrounding it. I think there are others besides 
myself who think that it is somewhat unwise for the whole 
electrical supply of a large town to depend on one generating 
station which, even if made thoroughly fireeproof itself may 
be unworkable from the effects of fire in adjoining premises. 
In spite of what one of your contemporaries has asserted, it 
is a mistake to suppose that there is any appreciable loss of 
economy in working from two stations instead of from one. 
Such a statement is true only during early periods of supply 
when the total demand is small. I need only point to the 
economical working of the Westminster and Kensington 
Companies, both of which have more than one station when 
compared with single station companies in the metropolis 


working on the same system, 
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I am not fully acquainted with the nature of the present 
controversy between Dr. Holder and the borough electrical 
engineer, but what I know of Dr. Holder himself in the past, 
I should say that he was actuated by nothing but a genuine 
desire to obtain the very best scheme of extending the present 
electrical supply and maintaining the credit for efficiency and 
economy that it has already reached. 


August 19th, 1896. 


R. E. Crompton. 





Electric Repulsion: The * Tension ” at Angular and 
Pointed Portions of a Charged Conductor. 


Prof. Thornton Osmond (ELECTRICAL REVIEW, p. 235) 
is not correct in stating that “all text books on electricity 
state, as a law, that like charges repel.” An exception must 
be made in favour of my old friend J. T. Sprague’s “ Elec- 
tricity : Its Theory, Sources, and Applications” (Spon), as 
the following extract will show : 

“Tt is stated as a fundamental law, that bodies similarly 
electrified repel each other, which is not true, so stated. If 
an excited electric be placed apart from all surrounding 
bodies, in a dusty atmosphere and in a beam of light, it will 
be seen to attract the floating particles and hold them, with- 
out at all repelling them after contact. If the supposed 
repulsions really existed, it is obvious that these bodies, which 
are, of course, similarly electrified by contact with the elec- 
tric, could not be held firmly to it. In fact, the repulsion 
is only apparent ; the real cause of the motion is to be found 
in the attraction exerted by the surrounding bodies.” 

Let us hope that Prof. Osmond has given the final knock 
on the head to one ancient, prevalent and mischievous fallacy. 
Will not some one, with more leisure and influence than I 
have, endeavour to do the same to the still more mischievous 
notion that the “tension” or “potential” at pointed portions 
of a charged conductor is always higher than at flat or re- 
cessed portions of the conductor. This is a bigger mistake 
than the former, because the exact contrary is demonstrably 


the case. 
Desmond G. FitzGerald. 





Alternate Current Concentric Mains. 


In Dr. Fleming’s fourth Cantor lecture, printed in the 
ELEctricAL Review of August 14th, in the second colamn 
of page 218, are given two methods of connecting long con- 
centric mains to running alternators so as to avoid the risk 
of breaking down the insulation between the outer conductor 
of the main, and the lead covering by “destructive oscilla- 
tions of pressure between the outer members of the cable and 
the lead covering.” 

It is not my intention to critically examine the contents of 
these lectures, but this question of connecting long concentric 
mains to the station omnibus bars is of such vital importance 
as to render it necessary to give reliable methods of con- 
necting such mains, so that risks due to any abnormal rise in 
pressure between the two conductors themselves or between 
either conductor and earth may be reduced to a minimum if 
not altogether avoided. Now the first method given by Dr. 
Fleming is to connect the ower member to its proper 
omnibus bar first before the inner member of that concentric 
cable is connected. “If this is done, then it is impossible to 
set up destructive oscillations of pressure between the outer 
members of the cable and the lead covering.” 

Mains of a mile or even less than a mile in length, if put 
on in this manner, would often be severely strained, since the 
pressure between the inner and outer conductors might be 
enormous at the time of closing the circuit, and this effect 
should have as much or more attention bestowed upon it as 
is given to increased pressure between outer and sheathing. 

But why not obviate the risk of producing abnormal 
pressure between both outer and inner as well .as between 
outer and sheathing ? 

The second method given for connecting mains is a far 
nearer approach to the correct method and was first pro- 
posed and used by Mr. Partridge in the beginning of 1892 
this method being described by Dr. Fleming in a paper read 
—_ the Institution of Electrical Engineers in Navecsher, 


The correct method of procedure is the following :—The 
connections being as indicated below. First connect the 
outer conductor to its ’bus bar ; then connect one end of the 
primary coil of a switudle transformer, T, to the iuner of the 
main, the other end of this primary coil being then joined 
on to the inner ’bus bar by means of the switch, s, care 
being taken that the secondary coil of the transformer is 
open circuited before the switch, s, is closed. 

Now close the secondary circuit through a high resistance 
of some kind, and gradually reduce this resistance to a value, 
x, such that v, = v when the resistance has the value, x, 
v. and Vv representing condenser terminal, and station 
voltages respectively. 

The primary coil is now short-circuited by the plug, 4, 
thus leaving the main connected direct on to the ’bus bars 
and the alternator, M. 

When taking a main off it is necessary to reverse this 
process by first pulling off the plug, a, the resistance, x, 
being still across the secondary terminals of the transformer, 
this resistance is now increased and then taken away 
altogether ; when this is done the inner can be detached from 
the ’bus bar by opening the switch, s; then disconnect 
outer. 

In describing this method I stated that a swifable trans- 
former should be used in series with the inner. Now a 
suitable transformer for this purpose is one such that the 
impedance of the primary, with open secondary circuit, is so 
much greater than the impedance of the main—main 


impedance = 3 for meaning of c and p see formula below 


—that practically the whole of the applied pressure is 
absorbed across the primary coil ; further, the section of the 
primary winding must be sufficiently large to carry the 
charge current of the main without undue heating. The 
maximum value of the induction per sq. cm., 4.¢., 8, should 
be as low as possible, and the iron of the softest quality pro- 
curable with low remanence. 










OUTER ‘BUS BAR 














INNER OMNIBUS BAR 









f There are other points which ought to be attended to in 
designing these transformers, but they are not so important 
as those just given. If the resistance across the secondary 
terminals of the transformer, 1, is reduced to a value lower 
than x, the condenser voltage, v. will rise to a value 
greater than v; the value of v. can be deduced from the 
formula 
Vv 


as VA R? 07 p? + (LO 2? 2S 1)? 





Vv 


Vv. = condenser terminal voltage (see former diagram). 
= applied or machine voltage. 

= ohmic resistance of primary coil of transformer. 
coefficient of self-induction of primary coil. 
capacity of condenser in farads. 

2 xn, where m = number of ~ per second. 


SB Qe <4 


In many practical cases this formula can be reduced to 
i cocoon cabin 
oe Tip 
The rise in pressure, i.e., V; — Vv, due to reducing the 
value of & by partially or completely short circuiting the 
secondary coil of the transformer, £, will be seen to be 
scarcely negligible if we consider a practical example or two. 
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Substitute in the formula the following values :— 
v = 10,000 
c = 2°838 x 10° 
L= 2 72 
p? = 528 
n=) 
Then we shall find that 


Ve = 18,000 volts. 


This is a rise of 80 per cent. in the voltage, but let us short 
circuit the secondary coil until L = 1°72 instead of 2°72, 
and let the values of the other factors remain as given above. 
Then 

Ve = 84,000 volts, 


which is no despicable quantity. 

The more the secondary of a transformer is short circuited 
the smaller does the value of i for the primary of that 
transformer become, and it therefore behoves an engineer to 
guard against short circuiting this secondary, as in many 
cases he would apply a somewhat crucial test to his mains. 


A. F. Berry. 
August 22nd, 1896. 





The Improved Electric Glow Lamp. 


Kindly permit me through the medium of your paper to 
point out to your correspondent, “Subscriber,” that he is 
entirely under a misapprehension when he imagines that an 
effective result could have been obtained by silvering the 
Edison Swan Jamps. The result obtained by the improved 
electric glow lamp is due to the combination of the form and 
silvering of the lamps, not merely the silvering as he infers, 
which will be shown conclusively by comparative tests now 
proceeding. 


August 19th, 1896. 


G. A. Grindle. 





Two-way Switches. 


As far as my own experience is concerned, the demand 
for a two-way switch for staircase, corridor or bedroom 
lighting, extends back some eight or nine years. 

At that time, however, they were but seldom called for, 
and were apparently caalaned in a few isolated cases only. 

As time progressed, the system rapidly pushed its way into 
public at ge! when its advantages began to be 
fully recognised, so that of late years it is receiving extensive 
and, I might almost say, universal adoption, manufacturers, 
in meeting the demand, having been able to put switches on 
the market at reasonable prices, which answered all 
requirements, 

As one of the first who gave the matter serious attention, 
I am greatly interested in any stage of its development, and 
read with interest your remarks on Messrs. Veritys’ pro- 
duction in last week’s number of your valuable journal. 

Unfortunately, the advantages gained by the use of the 
two-way system of wiring are but limited, the operator being 
able to control the lights from two points only. 




















~ 2 2 9 ) 


A, A’, are ordinary two-way “ Unique” switches at the terminal points (as in 
the simple “two-way” circuit); B, B’, B’, are the intermediate switches con- 
nected up between them. Manipulation of either terminal or intermediate 
switch, illuminating or extinguishing the lamps asthe case may be. The dotted 
lines show the other position of each switch. ; 





Now, such cases may occur where it would be advan- 
tageous to control lights from several points, ¢g., in a 
corridor out of which several doors lead, or again, in a 
staircase connecting several floors, it would be a great 
convenience to illuminate the lamps on either ground floor 
or basement, and extinguish them on any floor above or vice 


- appointed liquidators. 





versa. Not having so far seen car Sonn of how thi 
may be accomplished, I take the liberty of sending a sketch 
of the connections employed, as a further development of the 
“two-way” system of wiring, in the hope that it will prove of 
use to those so far unacquainted with it, and may possibly 
lead to still further development in this direction. 


Per pro A. P. Lundberg, 
Gus. C. Lundberg. 





Tomlinson’s Traction Diagrams, 


I regret I have no materials in the precise form which 
is required for such data ; but I shall take an early oppor- 
tunity of having such experiments made. 

I think that should the method proposed prove sufficiently 
reliable and sufficiently elastic to meet the varying conditions 
occurring in practice, it will be of considerable value. 

The most practical point to my mind is that it will enable 
us to estimate and plot, from point to point, the actual 
power (in brake horae-power) demanded by the car for pro- 
pulsion from the pull and speed diagrams ; comparison of 
this brake horse-power diagram, with the electric horse-power 
diagram as got from the value of v and A, will enable us to 
mark variations in car efficiency under all conditions of 
running. 

I was much interested in the composite diagram (fig. 16 in 
your issue of the 7th inst.), and I had one made from a very 
easy graded line of very nearly the same length and with the 
same number of cars; curiously enough, it shows a larger 
disproportion between maximum and mean demand than is 
shown in fig. 16, though the line to which this figure refers 
has grades up to 4 per cent, while, in my case, the maximum 
grade was 2), per cent. In the former case the maximum 
and mean demands are proportional to 375 and 280, and in 
the latter to 330 and 176. 

It is evident in the latter case that less variation could be 
got by suitably timing the cars; but still, it is noteworthy 
that you can get for the same length and same number of 
cars almost as large a maximum demand and a much wider 
difference between maximum and mean demand, upon what 
is really to all appearance very much the easier line to 
operate as upon the one apparently much harder. This is 
due simply to the way in which the grades and levels are 
grouped in the two cases. 

T. Parker. 





BUSINESS NOTICES, &c. 





Additional Premises.—Messrs. A. & W. Hopkins, of 
Parliament Street, announce that they have taken the manufacturing 
premises, 7, Hill’s Place, Oxford Circus, W., together with the plant 
and machinery, where they will carry on the business of electrical 
fittings manufacturers and art metal workers, a special staff having 
been engaged. 


Bankruptcy Proceedings.—According to notice in the 
London Gazette, a first meeting of creditors is to be held in re Paterson 
and Cooper, whose failure we announced last week, on September Ist, 
at 2.30 p.m., at Bankruptcy Buildings, Carey Street, W.C. The 
= examination will be held at the same place on October 16th, 
at 11 a.m. 


Dissolution of Partnership.— Messrs. Wm. Brown 
and Chas. N. May, carrying on business as Brown & May, as engi- 
neers and iron founders at Devizes, have dissolved partnership by 
mutual consent as and from December 31st, 1895. 


Liquidation Notices.— A general meeting of the 
Vaughan Sherrin Electrical Engineering Company will be held at the 
office of the liquidator, 15, Copthall Avenue, London, E.C., on Tues- 
day, September 22nd, at 12 o’clock noon, for the purpose of having 
an account of the winding up laid before it. 

A meeting of the Electro-Magnetic Medical Plaster Company, 
Limited, will be held at the office of Mr. Daniel Cooper, 134, Deans- 
gate, Manchester, on Friday, tember 25th, at 2 o'clock, for the 
pu of having an account of the winding up laid before it. 

eetings of the River Plate Electricity Company, Limited, were 
held on July 31st and August 20th, when it was resolved to wind up 
the company voluntarily, Mr. J. H. Duncan, of 39, Coleman Street, 
and Mr. Thomas 8. Hamilton, of 78, Coleman Street, E.C., being 
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Electrical Wares Exported. 
Week Enpine Ava. 25TH, 1895. | Waex Enpine Ava. 25rn, 1896. 
£ £ 
Amsterdam ... «- 40 0O/| Albany. Teleg.mtl. ... 211 
Alexandria. Teleph. mtl. 30 0 | Auckland ads cal cae 
Algoa Bay... 19 Barcelona cco eee S00 
Beira. Teleg. mtl. 316 Bilbao... saa uaa iz 
Bilbao... ove 237 Bocca. Teleg. poles 
Buenos Ayres... r 62 Bombay ... eee 
Bombay we Boulogne... éoe sie 8 
Brisbane ae Christiana. Teleg. wire 50 
Cape Town ... Calcutta ... aa sea SA 
Copenhagen ... Cape Town we --- 235 
De Bay ... Copenhagen. Teleg. cable 2,500 
Demerara Demerara Ae o< a 
Flushing = eee 
Fremantle ee ee 
aa Teleg. mtl. 
” Telep. mtl. 
Hong Kong tee eos 
| Korsor. Teleg. cable .. 
Las Palmas ose 
Mauritius. Teleg. stores 
Melbourne. Telep. mtl. 
+e Teleg. mtl. 
Oporto. Teleg. mtl. 
Perth... aaa 
Port Elizabeth ... 


eee 


East London ... ae 
Gandia. Telephone mtl. 
Hong-Kong ... ae 
Melbourne aa 
vs Teleg. wire 
Pernambuco. Teleg. mtl. 
Penang ae aye 
Port Natal... aes 
Shanghai oss ase 
Teleg. wire ... 
y see 
i. Teleg. mtl. 


oooooooooocoooocooococoecoococe.s 


emocooooeocooooooooosoocoocosocooSoooS 





Total £4,241 0° 
Foreign Goods Transhipped. 


Fremantle. Electric bells 
P assages ese i 8 


Total .., £139 


Belliss’s Engines,—The torpedo-boat destroyer, Spi/fire, 
has just undergone, with exceptionally satisfactory results, her full 
power speed trials. The machinery for this vessel, like that of 
H.M. Swordfish, whose trials were recently noted, was built at the 
works of Messrs. G. E. Belliss & Co., Limited. 


Calendar.—Messrs. W. Liley & Company, electrical 
engineers, of Liverpool, have sent us a date calendar, which, by 
altering the numbers every day, could be used for many years. It is 
nicely got up. 

Catalogues.— Catalogue No. 5 of the Porter Standard 
Motor Company, of New York, is devoted to very small motors, 
dynamos and fans, also battery and incandescent electrical supplies. 

A new catalogue and price list has been issued by Messrs. Haston, 
Anderson & Goolden, Limited. It opens with photographic views of 
some of the shops at Erith, these being followed by illustrated descrip- 
tions of the pumping plant which they have laid down at various 
water-works. Water wheels, turbines, hydraulic rams, &c., are dealt 
with, as also are several types of dynamos and motors with drum and 
Gramme armatures for pump driving. Under the heading of various 
machinery are poacher engines for paying out cable, high-speed 
engines, boilers, condensing plants, electric lifts and travellers. The 
“Niagara” pulveriser is dealt with at considerable length. A special 
section contains some good illustrations of, and descriptive matter 
relating to, electrical mining machinery, electric lighting, electric 
coal cutting, electric signalling, and electric traction. 

Messrs. James Guthrie & Co. of Leather Lane and Holborn, who 
are manufacturers of lamps, gas, and electric fittings, have issued a 
trade catalogue for the 1896-1897 season. Nine-tenths of the 
catalogue deals with oil Jamps and stoves, gas lamps and stoves, but 
towards the end are half a on pages devoted to electric fittings 
such as lamps, brackets, standards, switches, &c. There are also some 
good shades shown. 

A catalogue of fittings of all descriptions for steam launches has 
been issued by Messrs. Edwin Clark & Co., of Canal Side, Brimscombe. 


Change of Address—Messrs. Honeywood, Austin & Co., 
of Vauxhall, have been obliged to take new and more commodious 
premises at Grove Works, Harleyford Road, Vauxhall, S.W., in con- 
sequence of the heavy demand for their labour-saving tools. 


Electrical Advertising.—A morning contemporary says 
that the difficulties which have hitherto prevented the placing of an 
illuminated advertisement on the Great Wheel have been surmounted 
by Mr. Seymour Wade, in conjunction with Messrs. Foote & Milne, 
the electrical engineers, and it is announced that towards the end of 
this month the advertisement of a London company will flash out of 
the darkness of the night in letters 30 feet high, 300 feet from the 
ground, readable by the naked eye for ten miles round. 


Electrical Engineering in Holland.—The firms of 
Figee Brothers, engineers, Haarlem, and Messrs. P. H. ter Meulen 
and Company, electrical engineers, Amsterdam, have been amal- 
gamated, and will in future be known as the Haarlemsche Machine- 
fabriek voorheen Gebr. Figee. The new concern has acquired the 
agency for Holland and the Dutch colonies of Messrs. Schuckert and 
Company, Nuremburg. 


Fire,—Last week a fire broké out in the electric lighting 
department of the residence of Mrs. Caine, at Speen, Newbury. Con- 
siderable damage was done to the house, the dynamo also being 
destroyed. 


Gas.—Explosions occurred on 22nd inst. at Glasgow, and 
on 23rd inst. at Whitley. Serious damage was done in both cases. 


National Telephone Company v. Annand.—In the 
Vacation Court, on Wednesday, Mr. Justice Chitty heard a motion to 
restrain defendant, a former employee, from using information 
detrimental to the company, from cutting their wires, and doing 
other things calculated to injure. The Court made an order in the 
terms of the notice of the motion. 


Parsons’ Improved Leclanché Battery Zines.—A 
weak point in the Leclanché cells has always been the liability of the 
zinc terminal wire to break off short against the zinc rod where the 
junction is made. Several methods for overcoming this weakness 

ave been tried without success, the most noteworthy being the fixing 
of gutta-percha and other flexible cements round the top of zincs 
where the terminal wire leaves. A glance at the illustration will 
explain the principle on which the unbreakable terminal zinc rods 








Fria. 1. Fia. 2. 


are made. The rod is slotted in the usual way. The terminal wire 
is then bent into the form illustrated in outline, and firmly soldered 
into the slot, the other end of terminal wire being bent into a loop in 
the usual way. The safety ring prevents the wire making the sudden 
bend which so soon results in breakage, and it is only necessary to 
take a sample rod, and bend the wire backwards and forwards, count- 
ing the number of bends before breakage occurs to prove the utility 
of the invention. Messrs. Gent & Co., of Leicester, own the patent 
rights, and are sole makers. They stock the rods in six sizes, and 
make special sizes to order. 


“Salamander ” Decorations.—The United Asbestos 
Company, Limited, of Charing Cross Road, makes a great speciality 
of “ der” decorations. These are made of asbestos, and are 
said to be absolutely uninflammable. A price list of these decora- 
tions which is before us shows a great variety of exceedingly artistic 
specimens of wall and ceiling decorations. They include patterns of 
old English, Italian, French, Elizabethan, Oriental, Japanese, Gothic, 
Louis X1V., and XV., anda variety of other beautiful styles of decora- 
tion. Wedonot doubt that there will be a good business done in this 
line. They are made in several qualities. 


The Brussels Exhibition, 1897,—Mr. James Dredge, 
who is the Executive Commissioner for the British section, asks us to 
bring the Brussels International Exhibition to be held next year 
before our readers. From information Mr. Dredge has put before us, 
it seems that the movement on the Continent in favour of the exhi- 
bition is spreading, and the Belgian Government is taking an 
interest in it, as are also the more important of our foreign compe- 
titors, many of whom have signified their intention of icipating 
in the Exhibition. The interest taken in the show by other countries 
is evident from the fact that France and the United States have made 
large money grants, Germany has appointed a special commission, 
and other countries are to be represented. The British Govern- 
ment has recently entrusted to an influential British commis- 
sion, under the presidency of Sir Albert K. Rollit, the interests 
of this country at Brussels, and it now remains for our manufac- 
turers to decide whether they will best consult their own interests 
by combining to form a representative British Court, or whether they 
can afford to leave the opportunity for extension of business in the 
hands of our chief rivals, Belgium, Germany, the United States and 
France. In urging them most seriously to consider, if not the direct 
advantages of participation, at least the great danger of abstention, 
Mr. Dredge says: “I appreciate fully the cost and inconvenience in- 
separable from taking part in an exhibition; and if the one to be 
opened in Brussels next April had remained the offspring of a private 
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company, I do not think it would have been worth the attention of 
manufacturers. But having been adopted by the State, the Inter- 
national Brussels Exhibition of 1897 takes rank among the more im- 
portant of its kind, and I do not think that this country can afford 
to be absent, or not to be worthily represented there. This is a ques- 
tion for exhibitors to determine, and to determine soon, as the time 
at their disposal is even now restricted. I shall be obliged to intend- 
ing exhibitors if they will, at their earliest convenience, place them- 
selves in communication with me, in order that I may farnish them 
with detailed information. I may add that the Brussels Exhibition 
is universal in its classification, embracing all branches of art, in- 
dustry and science.” Inquiries should be forwarded to Mr. Dredge 
at 35 and 36, Bedford Street, Strand, London, W.C. 








‘ELECTRIC LIGHTING NOTES. 


Arundel Castle.—It is stated that the electric lighting 
arrangements at Arundel Castle, which were described in the 
ELECTRICAL REvIEw two or three years ago, are being remodelled. 


Belfast.—An application bas been received from a large 
printing establishment for a supply of current for day use to drive 
printing engines, the auantity being so large as to suggest the desira- 
bility of a lower price than 4d. per unit for day use being charged. 
The Electric Committee is considering the matter. 


Bridgwater.—A Committee of the Town Council has 
been appointed to visit other towns, and make the necessary inquiries 
re electric lighting. 


Bury.—The Ratepayers’ Association held a meeting 
the other day to oppose the electric lighting question. We cannot 
afford space to give the arguments (sic) against electric lighting, but 
the following is worth quoting :—He (one of the speakers) “ further 
de:lared that he had it on the authority of a most eminent oculist 
that after a time the electric light would make the population blind.” 
And we really believe he would have protested that that oculist was 
not a gas shareholder! We learn “that the great body of the people 
present did not vote at all, but appeared to have been drawn together 
by curiosity.” That is not at all surprising, if this is a specimen of 
the speeches. 


Chatham.—The club buildings of the Workmen’s Insti- 
tute are to be lighted by electricity. It is estimated that a saving of 
£30 per annum will be effected. 


Chester.—Good progress is being made with the work in 
connection with the electric light installation. The mains are already 
laid in a number of streets, and it is expected that the supply will be 
ready early in November. Applications for current have been made 
by a number of tradesmen, hotels, and banks. The streets will be 
lighted by 32 arc lamps. 


Dewsbury.—The electrical engineer recently reported that 
1,534 units of electric energy had been discharged during the fortnight 
ended July 4th, against 584 units for the corresponding period last 
year, and during the fortnight ended July 18th, 1,658 units, against 
562 last year. The electrical engineer is to get further information 
with respect to the supply of cable for the extension of the electric 
mains to the Technical School, and a committee will accept the most 
satisfactory tender. 


Dover.—The Corporation last Saturday decided to light 
the sea front throughout the season by festoons of 1,000 32-C.P. in- 
candescent electric lamps, in addition to the ordinary arc lights, 


Dundee,—The Clerk submitted tenders for the extension 
and improvement of the electric mains at the last meeting of the 
Gas Committee, it having been proposed to provide India-rubber 
covered cables for Overgate, Wellgate, and Whitehall Street districts. 
The tenders, 10 in number, when opened were found to vary con- 
siderably. The electrical engineer and convener will examine and 
report. 


Exeter.—Persons willing to tender for the pro elec- 
tric generating plant and lifts at the Devon and Exeter Hospital, for 
the President and Governors, were, on 21st inst., invited to send in 
their names by Tuesday last, the 25th inst. Somewhat short notice ! 


Fort William.—On 22nd inst. the first experiment in 
street lighting by arc lamps was made. 


Glasgow.—The sub-committee on the proposed extension 
of the electric lighting report having visited the electric lighting works 
at Manchester, Brighton, Islington, and Bankside, they recommend that 
the low-tension, continuous current system of distribution should be 
adhered to by the Corporation in whatever further extensions of the 
electric lighting systems are hereafter carried out within the 
municipal area. With reference to additional generating stations and 
mains which will require to b2 put down for the proper supply of the 
whole municipal area, and the particular localities in which such 
stations could, with the greatest advantage and convenience, be 
placed, the sub-committee are not yet in a position to make any 
definite proposals, and have, therefore, to recommend that the remits 
to them be continued, in order that they may further consider those 
matters. Mr. Arnot, the electrical engineer, in his report to the com- 
mittee, points out that the low-tension system could be utilised for 


tramway traction, and that a current could be supplied for both | 


purposes from the one station. 


suemmenane 


Goring-on-Thames.—Daily Tenders and Contracts says 
that a movement is on foot at Goring-on-Thames to extend the private 
electric light installation of Mr. Samuel Sans-Saunders, of Goring 
Hill, to supply general householders in the neighbourhood. Should 
the extension be decided upon large accumulator storage will be 
required, as the water power is necessarily intermittent. A large gas 
engine will also be laid down for emergency purposes. 


Halstead.—Messrs. Crompton & Co. recently sent a 
representative to Halstead to look into the electric lighting question 
and report to the Council. 


Hampstead.—Mr. Keith Young is to report to the Board 
of Guardians as to the best water softening one, and as to the 
advisability or otherwise of lighting the workhouse throughout by 
electricity. 


Hastings.—A Local Government Board inquiry was held 
last week regarding application by the Council to borrow £17,650, 
£7,560 of which was for electric lighting. 


Hove.—The East Steyning Council has acceded to a pro- 
posal made by the owners of the Stanford Estate that the Hove 
Electric Lighting Company be permitted to extend tueir electric 
lighting mains from the top of Wilbury Road across from the Hove 
boundary to the corner of the Stanford Estate in Upper Shoreham 
Road. 


Huddersfield.—The electric light mains are to be ex- 
tended to Dingle Road. A sub-committee is considering the question 
of wiring houses for electric lighting “‘ upon a percentage being paid 
on the capital outlay.” 


Ipswich.—The reports of Prof. Kennedy and the Electric 
Light Committee recently came before the Council, and considera- 
tion was deferred until October next. Four proposed areas are 
stated in detail. The capital outlay required to provide means for 
supplying electricity in area (c) is £25,500; for public street lighting, 
extra, £2,500; professional fees and commission, say, £1,500; cost of 
provisional order, &c., say, £350; sundries, £350; total, £30,200. 
For providing the means of supplying electricity in the area (d), the 
estimate was £33,500; for public street lighting, extra, £5,700; pro- 
fessional fees and commission, say, £2,000; costs of provisional order, 
£350; sundries, £350; total, £41,900. 


Leeds.—The stage of the Grand Theatre is now lighted 
by electricity. 


London.—An installation has been completed by Mr. 
Sidney C. Newton and Mr. White for F. Horsley, Esq., 2 and 4, 
Denmark Hill, London, and part of the lights have been running 
during the past fortnight. The plant comprises two Crossley high 
speed gas engines of 11°6 B.H.P., and two 64 unit compound-wound 
Crompton dynamos, with self-oiling bearings. The main switchboard 
contains double pole switch gear, fuses and meters necessary for run- 
ning the machines in parallel, and the distributing board contains all 
switches and circuit fuses, these being fed from brass bus bars. The 
incandescent lamps are arranged in clusters of three, each cluster 
being controlled by a switch, and each three clusters controlled by a 
double pole circuit fuse. The arc lamps are the Crompton Pochin 
new type, 10 amperes, and mounted on swing brackets. The working 
output of the plant is for two arcs and the equivalent of 160 16-C.P. 
incandescent lamps, with margin for extra additions. 


Llandudno.—A daily contemporary says that the electric 
light _ dust destructor scheme has been adopted by the District 
Council. 


Llanelly.—Again the Borough Council has had the offer 
of Mr. J. C. Howell for lighting the streets by electricity under con- 
sideration, and once again the matter has been adjourned, and this 
time for the purpose of enabling the surveyor to obtain further in- 
formation and report. 


Manchester.—To lessen the glare of the electric light, the 
proprietors of the Manchester Guardian have made arrangements for 
projecting the light on tothe ceiling, which reflects it on to the desks, 
&c., or the floor beneath. We presume this is similar to the arrange- 
ment recently shown in London, and stated to be new, but proved to 
be somewhat ancient, though very serviceable. 

The Gas Committee of the Manchester Corporation has written 
tothe Moss Side District Council suggesting a conference with the 
Stretford, Withington, Moss Side, and lLevenshulme Councils 
respecting the extension of the Corporation electric lighting into 
those districts. The Moss Side Council has appointed a com- 
mittee to attend the conference, and have deferred, for the present, 
consideration of a letter from the South Manchester Electric Supply 
Company in reference to the supply of electric light to the district. 


Peterborough.—Just what we anticipated! May the com- 
pany go in and win excellent business. The representative of an elec- 
trical engineering company has been in Peterborough during the past 
few days calling on many of the leading tradesmen, his object being 
to see what arrangements could be made in reference to the forma- 
tion of a syndicate for carrying out electric lighting in the city. 


Portsmouth,—Owing to the very large demand for 
current, and to their inability to procure further plant in time for 
next winter’s load, the Electric Lighting Committee of the Town 
Council have felt reluctantly compelled to refuse, until after 
Christmas, any more applications for shop lights after those already 
received have been dealt with. The Committee’s inability to supply 
current does not apply to churches and similar buildings, as his 
does not appreciably affect the heavy demand up to 9 p.m. 
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Shoreditch.—The electric lighting and dust destructor 
scheme appears to be progressing satisfactorily. November 5th is 
the date stated in a local paper for the completion of the works. 


Taunton.—The electrical engineer recently informed the 
Electric Light Committee that the overhead wires would be taken 
down in about one month. Mr. Potter, at the last Council meeting, 
alluded to the very satisfactory progress that the electric light under- 
taking was making in the town, as shown by the fact that during the 
past quarter 92 lamps of 16 C.P. had been connected with the mains. 


Tonbridge.—A communication from the Guildford Elec- 
tricity Supply Company has set the Tonbridge Urban District 
Council wondering whether it would pay to introduce electric light- 
ing to their town. Mr. Race considers a capital of £10,000 or 
£12,000 will be enough. The outgoings would comprise £500 for 
repayment of principal and interest and £1,000 for maintenance, re- 
pairs, fuel, and labour; and as he estimates an income of £1,500, the 
concern would pay its way from the start. These points, however, 
will be considered by a special committee. 


Ventnor.—The Council has been asked by Messrs. 
Edmundsons, Limited, whether they are disposed to part with the 
provisional order. The two parties are to meet and discuss the 
matter. 


Wrexham.—The Council, at a special meeting on 25th 
inst., resolved to apply for a provisional order. 


Yarmouth.—At the Jast Council meeting the surveyor 
reported that seven more customers having been secured for 655 
lamps, the total now being 184 for 9,020 lamps. The income in July 
amounted to £150 6s. 8d., while the cost of production was £136 
9s. 11d., leaving a balance of £13 16s. 9d. to meet capital and interest 
charges of £130 per month. Seven places of worship asked tbat a 
reduction should be made in the charge for the supply of current to 
their buildings, pointing out that such supply would largely be re- 
quired during the time that a light load was being sent out from the 
works. The matter is under consideration. 

The Grammar School has been fitted up for electric lighting by 
Messrs. Crampton & Co. 





ELECTRIC TRACTION AND MOTIVE 
POWER NOTES. 





Belgium.—The Daily Chronicle Brussels correspondent 
states that the concession for constructing an electric railway along 
the downs between Ostend and Middlekerke has just been signed 
between the Belgian authorities and the late Colonel North’s 
executors. 


Dublin.—A very satisfactory announcement is made in a 
Dublin paper. It is to the effect that the Dublin United Tramway 
Company is completing arrangements for the electrical equipment of 
its line to Clontarf. It is hoped that the work will be commenced in 
time to have the trams running between Annesley Bridge and Dolly- 
mount by the end of the present year. 

At a meeting of the Dublin and Lucan Steam Tramway Company 
on 21st inst., the chairman said the board had under consideration 
the advisability of working the new line by electricity instead of 
steam, and if the directors finally decided upon electricity, they 
would submit that proposal at an early meeting. 


Failure of the Brake.—A despatch from Baltimore, 
Maryland, says an alarming accident happened on Sunday evening 
to an electric trolley car. The vehicle had 110 passengers on board, 
and while it was descending the track on Cocottin Mountain the 
brake gave way, and the car dashed down a steep curve, at a speed 
which rapidly increased until it was travelling at the rate of 
60 miles an hour. The car kept on the rails, and continued its 
headlong career for three miles, till, coming upon a sharp curve, it 
jumped the track and rolled over into ashallow ditch. Forty of the 
passengers were more or less hurt. 


Horseless Carriages in Paris,—Just as the Locomotives 
on Highways Bill has become an Act, there comes the news cabled 
from Paris by the Times correspondent that “by a decision of the 
Prefect of the Seine, horseless carriages have just been admitted to 
all the rights and privileges for public service of the ordinary jiacre. 
It will henceforth be possible to take an automobile car at a ‘stand’ 
as one takes an ordinary carriage.” 


Interesting Presentation.—At Douglas on 21st inst., 
Mr. Alexander Bruce, J.P., who is stated to be mainly instrumental 
in the construction of the Snaefell Mountain Electric Railway, was 
presented by the Snaefell Mountain Railway Association with mag- 
nificent plate, supplied by Elkingtons, Liverpool, a gold watch and 
guard, and gold pencil-case, in recognition of services to the associa- 
tion, Mr, Mylrea, who made the presentation, alluded to Mr. 
Bruce’s enterprise in the construction of the Mountain Railway, 
Douglas and Laxey Electric Tramway, and Upper Douglas Cable 
Tramway, and to his public spirit in bringing electricity to the front 
a8 a cheap and effective motive power. 

Manchester Suburbs,—The General Purposes Committee 
of the Moss Side District Council have before them a communication 
from Messrs. Andrews & Butterworth, Manchester, on behalf of a 
syndicate for supplying electricity for lighting and motive power for 









tramway haulage in connection with an important scheme of suburban 
lines. The propcsed route, it was explained, is to be from Peel 
Causeway, proceeding along the Manchester and Chester Roads and 
Seymour Grove, Old Trafford, branching at Barlow Moor Road to 
Chorlton-cum-Hardy and Brooks’s Bar, to Dickenson Road and Long- 
sight. It is also intended to lay a branch line along Edge Lane, 
Stretford, to Chorlton, which will run along Burton Road, Lapwing 
Lane, Palatine Road, through Didsbury and Heaton Mersey to 
Stockport. The deputation who waited upon the Council explaining 
the scheme were informed that the subject would receive the early 
and earnest consideration of the Council. 


Montgomeryshire.—There is a scheme on foot to lay 
down a light railway, 18 miles 57 chains (at an estimated cost of 
£36,141, or equal to £2,650 per mile) in length, from the Cambrian 
Railways, near Four Crosses, to Llanfair-Caereinion vid Meifod. 


Portsmouth.—A Special Committee has decided to re- 
commend the Council te apply for a provisional order next Session 
to authorise the purchase of the local tramlines from the Provincial 
Tramways Company. The estimated cost of the lines is £60,000, and 
the cost of taking up the lines and relaying them for electric cars 
would, it is believed, cost £90,000, making a total of £150,000. It 
is proposed to let the lines to the company at a rental which would 
allow of a profit. The Corporation would be asked to sell the electric 
current to the company at the rate of 14d. per Board of Trade unit, 


The Craze for Extraneous Knowledge.—The Street 
Railway Review discusses the propriety of teaching a motorman more 
than what is necessary to properly handle his car. Superintendents 
differ on the subject. One man will try and have hisemploy¢s taught 
the theory of electricity and the working of the motor, and gives 
each mana kit of tools, and looks to him to make small repairs, and 
be familiar with all the electrical apparatus on the car. Another 
man forbids them to open a motor, and expects a mere narrow but 
rigid adherence to rules of operation. This man considers very pro- 
perly that more harm arises from tinkering with motors than is re- 
couped by any good that may be effected. He looks upon the motor- 
man as being hired to run cars, and expects the repairs to be done in 
the shops. Our contemporary would steer a middle course, and would 
be disposed to allow that the motorman should be competent to the 
extent of remedying such troubles as arise from blowing of fuses, or 
breaking of ground circuit by the car running intoa dirty track, and 
even loose brushes might be included in the category of remedial faults. 
But beyond these points it would ask merely an honest attention to 
work and care of the rolling stock. It is suggested that proper 
records should be kept of the efficiency of motor men as done with 
locomotive drivers on the steam roads. Doubtless the most useful 
man is not he who can turn his hand to all kinds of little repairs on 
the road, so much as the carefal operator whose handling of the car 
renders such little repairs unnecessary. We all know the man who 
is for ever tinkering with machinery and varying things to suit some 
fancy notion of his own when he has not intelligence enough to per- 
ceive the object of certain details of construction. A recent example 
came before us where the omission by a workman of a single screw, 
because he did not think it was necessary, caused the wrecking of 
the whole machine, and only then was the omission discovered. Half 
the accidents that occur are due to subordinates acting on similar 
lines. The shop alters things to show its contempt for the drawing 
office, but the drawing office has to shoulder the blame when an acci- 
dent occurs. An organised business is best conducted on fairly rigid 
lines as to separate duties, and the car shop is the best place for 


repairs. 





TELEGRAPH AND TELEPHONE NOTES. 





Long Distance Telephony.—We cull the following from 
the Daily Chronicle :—A series of remarkable telephonic experiments 
have recently been made in Moscow, in the course of which messages, 
airs, and songs were conveyed by means of M. Keldushoffsky’s new 
telephone between Moscow and Rostoff on the Don. The distance 
between these two towns is 1,340 versts, or 900 English miles, whilst 
the wire used on this occasion was over 1,800 miles long. Itis stated 
by the representative of the Moscow Gazette, who witnessed the expe- 
riments, that the inventor of this new telephone soor intends visiting 
England in order to see whether telephonic messages cannot be con- 
veyed from England to America by means of the trans-Atlantic cable. 
The metallic circuit is worked up into an extraordinary mileage here ; 
but surely it is not necessary to tell the Russian that his visit to 
England will be fruitless so far as Atlantic telephony is concerned. 


Submarine Cable Business.——The American /ndia 
Rubber World concludes an article on “Sir John Pender and the 
World’s Cables ” as follows:—“ Sir John’s death, by the way, is ex- 
pected in some quarters to give an impetus to the movement for a 
new system of cables for the British empire entirely under British 
control. Sir John, with Scotch shrewdness, built up a huge cable 
monopoly. Sometimes marriage alliances helped him, sometimes 
political influence, sometimes courtesies which fill Madeira and other 
salubrious cable stations with sprigs of English nobility. Heavy 
pressure from Canada and Australia, with Mr. Joseph Chamberlain’s 
sympathy, is loosening this cable ring’s tight grip upon theempire. A 
Pacific cable conference has lately been sitting in private in the 
British Colonial Office, Earl Selbourne, the under-secretary, pre- 
siding. It has been agreed that an all-British cable shall be laid 
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forthwith from Vancouver, B.C., to Australia, via the Fanning 
Islands, Honolulu being tapped by a branch line. It has decided 
that the cable shall be laid and shall be managed not by a subsidised 
private company, but by a cable trust formed by the British, 
Canadian, and Australian Governments, raising a capital of $9,000,000 
on joint guarantee. In the event of this new link with Australia 
proving a strategic and commercial success, extensions will be made 
to South Africa and India, thus creating a trunk line of imperial 
cables. While the conference referred to has been adjourned to 
October, to await action by the new Canadian Government, the cable 
scheme has by no means been abandoned. 

‘The Colonial Office also is on the point of issuing a decision re- 
specting a West Indian cable, to avoid its present dependence upon the 
United States and Cuban lines, which are allies of the Pender 
system. Two tenders are before the Government. The West India 
and Panama Company propose an extension from Jamaica northward 
to Bermuda to meet the Halifax-Bermuda cable, and thence to 
England. The Halifax-Bermuda Company propose an extension 
south to Jamaica and ultimately to Trinidad and British Guiana. 
The West Indian Governments urge the Colonial Office to accept the 
Halifax-Bermuda tender, which it probably will do. 

“It is said that the manufacture of the new Atlantic cable, which 
the Cie. Francaise des Cables Télégraphiques intend to lay from Brest 
to Cape Cod, is progressing rapidly in France, and it is expected that 
the laying of the cable will be completed within a year. The cable 
will be the first to be laid direct from Europe tothe United States, as 
all the present lines touch at Newfoundland or Canadian points, The 
French Government has commissioned the cruiser La Drome for the 
purpose of taking the necessary soundings. This vessel will arrive 
at Boston within a few weeks. In case the new cable does not return 
5 per cent. income, the French Government will, it is said, make up 
the deficit. 

“It is understood that work on the cable which the same company 
contemplate laying from New York to Port au Plata, Hayti, to con- 
nect — their West Indian and South American lines, is at present 
delayed. 

“The German Submarine Cable Company have been organised at 
Cologne to lay a cable between Germany, Spain, and America. 
Among the stockholders are the Eastern Telegraph Company, of 
which the late Sir John Pender was chairman. 

“From what has been reported above, and from other indications, 
it is evident that an era of unusual activity in the construction of 
sea cables is opening, which will involve the consumption of a large 
quantity of gutta-percha. From the experience of the past, however, 
the cable manufacturers are encouraged to look for the production of 
enough gutta-percha, as wanted, to fill all normal requirements. 
There is another question, however, which may prove a more serious 
one—the replacing of all the existing sea cables when their usefulness 
comes toanend. They must all fail at some time, and then there 
will be a demand, not only for the requirements of new projects, but 
for new cables to take the place of those now in use.” 


Submarine Exploration.—It may interest submarine 
telegraph men to know that the Danish cruiser Jngol/f has returned 
to Copenhagen from a long voyage under the leadership of Commo- 
dore Wandel, undertaken for the purpose of exploring the navigable 
waters round Iceland. The expedition, which lasted two years, was 
highly successful. In the southern part of Davis Strait the explorers 
discovered a submarine mountain range. The scientific results, espe- 
cially from a hydrographical and zoological point of view, were 
exceedingly valuable. Several hitherto unknown forms of animal 
life were discovered. 


Telegraphic Celebration in Belgium.—We learn that 
September 9th marks the completion of the fiftieth anniversary of the 
introduction of telegraphy into Belgium, and the Postal Department 
is preparing to celebrate the event in a suitable fashion. In 1851 the 
total number of messages transmitted was 19,600, and the receipts 
88,000 francs. For the year 1894 the respective figures show a total 
of over 8,300,000 messages and 3,500,000 francs. 


Telegraphic Interruptions and Repairs :— 
CABLES. Down. Repaired. 

Brest-St. Pierre (1869, Anglo) April 6th, 1895 ... 

Puerto Plata-Martinique ... Dec. 19th, 1895 ... 

Monte Alegre-Santarem ... May 5th, 1896... 

Para-Maranham 6 «. Aug. 6th, 1896 |... 

Zanzibar-Mombassa ... ... Aug. 23rd, 1896 

LanDLINEs. 

Trans-Continental line be- 
yond Mazol (Mashona- > March 12th, 1896 
land) 
gena and Barranquilla, 
Columbia. 

Salisbury-Umtali (cutting 
off communication with 
Beira) 

Ecuador landlines between )} 
Guayaquil,Quito,Cueneo, | 
Machala, Santa Rosa, + Aug.14th,1896 ... August 26th, 1896 
Camar, Azoguez, Cara- | 
guro, and Zaruma... 

Saigon-Bangkok ... Aug. 19th, 1896 ... August 19th, 1896 

Siberian lines, Radde-Kha- 

es ae } Aug. 19th, 1896 ... 

Florida landlines cutting off 
communication with West } Aug 24th 1896 .,.. August 26th, 1896 
Indies vid Key West 


July 4th, 1896 


Communication with Carta- i 
} July 10th, 1896 


The Pacific Cable Question.—American feeling re- 
garding the Pacific Cable question may be gauged by reading the 
following, which appeared in leaderette form in the Western 
Electrician for August 8th :—“ An excellent opportunity to advance 
the American project for a Pacific cable is afforded by the failure of 
the English authorities to act upon the plans proposed at the 
London conference. The subject has been thoroughly discussed in 
this country, and there is a well-defined sentiment in favour of a 
government subsidy. The Senate committee on foreign relations at 
the last session of Congress reported a bill authorising the postmaster- 
general to enter into a contract with the lowest bidder for a cable to 
Japan by way of Hawaii and the Midway Islands. The maximum 
price was to be $160,000 a year for 20 years, and it was provided 
that government messages Bic be exempt from toll for all time. 
This proposed bill was a compromise measure, the result of an effort 
on the part of two American companies to gain official recognition 
and support. One was the Spaulding Company, which had an 
exclusive right from the government of Hawaii to land there, with 
the pledge of a subsidy of $40,000 a year for 20 years, contingent, 
however, upon its obtaining $160,000 a year for a like period from 
the United States government. The Scrymser Company, the other 
competitor, offered to lay a cable to Asia for the same subsidy which 
the Spaulding Company asked for a cable to Hawaii, and also agreed 
to charge lower tolls. The time is ripe for action, and if Americans 
hope to establish cable connection with Honolulu or Japan, they 
must unite upon one of these projects and push it vigorously. If 
they do not proceed at once it is probable that a cable will be 
established under British control, and it will be many years before 
another will be warranted by the business to be commanded. 
Besides, if we allow this opportunity to pass, we will probably 
never regain control of the situation. Immediate and decisive action 
is imperative. It is a question of now or never.” 


The Postmaster-General’s Report.—In his report to 
the Lords of the Treasury for the year ended March 31st, 1896, the 
Duke of Norfolk gives particulars of the revenue and expenditure of 
the Post Office at different periods. The total revenue in 1839 was 
£2,435,040, and the expenditure £756,999. In 1871-72 the postal 
revenue was £5,322,356, and the telegraph £754,634, or a total of 
£6,076,990 ; while the expenditure was £4,473,967. In 1895-96 these 
figures had risen to £11,759,945 postal, and £2,879,794 telegraph, a 
total of £14,639,739. The expenditure was £11,007,617, leaving a 
net revenue of £3,632,122. It should be noticed here that the tele- 
graph Department has for the last five years shown a deficit. This 
deficit was £178,439 in 1893-94, and decreased to £34,787 in the year 
under consideration. During the year 78,839,600 telegrams of all 
descriptions were forwarded, showing an increase over the previous 
year of more than 10 per cent. Of these 5,915,646 telegrams were 
transmitted at Press rates, an increase of 9°5 percent. With regard 
to the National Telephone Company, the arrangement arrived at, 
after negotiations extending over four years, was executed on 
March 25th. On July 16th, 1895, the system was thrown open to the 

ublic, and there has been a steady development of the business. 

‘rom the financial point of view the past year has been one of un- 
exampled prosperity in the Post Office. The general election and the 
revival of trade have enabled the Postmaster-General to realise a 
profit of £3,632,122. Two hundred and sixty-four new post-offices, 
and 1,087 new letter-boxes have been added during the last year. 
There are now 27,622 letter-boxes and 20,398 post-offices in the 
United Kingdom. Money-order and savings-bank business is trans- 
acted at about 11,000 offices, telegraph business is transacted at 
7,658, but, in addition, telegraph business is performed for the Post 
Office at 2,273 railway stations. New telegraph offices have been 
opened during the past year at 244 post-offices and 21 railway 
stations. 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Belgium.—September 15th. Plans and tenders are 
being invited by the Municipal Authorities of Spa, for the lighting of 
the public streets by electricity, or by acetylene. Tenders and 
schemes are to be submitted to the Collége des Bourgmestre et 
Echevins, Spa. 


Blackpool.—September 8th. The Corporation wants 
tenders for the supply, laying, and maintenance of high and low 
tension lead-covered cables, and the supply of all necessary jointing 
sundries. For particulars see our “‘ Official Notices.” 


Cadiz.—September 15th. The Secretary of State for 
Foreign Affairs has received despatches from Her Majesty’s Consul 
at Cadiz, stating that preliminary tenders for a supply of electric 
lighting apparatus for the illumination, on the most approved modern 
plan, of the private houses, &c., in the town of Cadiz, are invited by 
the “ Sociedad Co-operativa Gaditano de Fabricacion de Gas. 
Tenders should be sent in by September 15th, to the above-named 
company, whose offices are San José, 25, 27, and 29, Cadiz. Firms 
wishing to obtain the contract for the supply of plant are advised by 
the Consul to send representatives to treat personally with the com- 
pany. Such additional particulars,as have reached Her Majesty's 
Government on the subject, may be viewed at the Commercial 


Department of the Foreign Office any day between the hours of 


11 a.m. and 6 p.m. 
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Cork.—September 11th. The Corporation invites 
tenders from persons who are willing to carry the 1896 electric light 
rovisional order into effect. The company securing the powers will 
ave to supply current to the tramway company for working the 
tramways electrically. For further details see our “ Official Notices.” 


Edinburgh.—September 22nd. Tenders are invited by 
the Corporation for coal hoist, gantry, and capstan; coal hoppers, 
measuring gear, and shoots; also hauling gear in coal store for the 
electric Supply station. For further particulars see our “ Official 
Notices.” 


enna lg: oan 8th. Tenders wanted for the supply 
of a quantity of alternating current electro-magnetic calls. Tenders 
to be sent to the Direction Générale des Postes et des Telegraphes, 
103, Rue de Grenelle, Paris. 


Keighley.— Wanted, tenders for a complete installation 
for lighting a Keighley foundry and works by electricity. For 
particulars apply Box 9, Post Office, Keighley. ° 


Madras.—Nov. 11th. Lieut. Col. C. C. Rawson (in charge 
Consulting Architects’ Division) invites tenders for the lighting by 
electricity of Government House, Madras, including the banqueting 
hall and the A.D.C.’s bungalow: also for the lighting of Government 
House, Guindy, including the Military Secretary’s bungalow. Par- 
ticulars to be obtained on application to the Consulting Architect to 
the Government of Madras, Chepauk, Madras. 


Madrid.—October 8th. The Secretary of State for 
Foreign Affairs learns from her Majesty’s Ambassador at Madrid 
that the Spanish Government have invited tenders for the construc- 
tion and working of a telephone system in Mayagiiez in Porto Rico. 
October 8th is the date fixed for the consideration of tenders, and 
such particulars as her Majesty’s Government have received may be 
inspected at the Commercial Department of the Foreign Office 
between the hours of 11 and 6 daily. 


Mexico.—A ugust 31st. Sealed tenders will be received by 
the secretary of the City Council of the City of Mexico, for the 
lighting of the city by electricity. All information and conditions 
of tender, plan of the city of Mexico, &c., can be obtained on 
application at the Mexican Consulate, Broad Street House, New 
Broad Street, London. 


Oldham.—September 15th. The Electric Light Com- 
mittee invite tenders for the various works required in the extension 
and alterations of the buildings of the electric light station in Gas 
Street, Oldham. Specifications, &c., to be seen on application to 
Mr. Arthur Andrew, Gas and Water Offices, Oldham. 


Roumania.—September 4th. The Municipal Authorities 
of Jassy, Roumania, are inviting tenders for the electric lighting of 
the new abattoirs. 


Southampton.—The time for sending in tenders for the 
electric cranes has been extended to August 31st, 1896. 


South Africa,—October 1st. The Municipal Authorities 
of Bloemfontein are inviting tenders for supplying and laying down 
a complete electric lighting installation for the town. Tenderers are 
to submit a complete description, with plans and specifications, of 
their proposed scheme to W. A. Koller, Town Clerk, Bloemfontein, 
Orange Free State. 


South Afcica.—September 1st. The Consul-General of 
the South African Republic wants tenders for the supply of copper 
wire for the telegraph department of the South African Republic. 
Tenders to Doelenstraat No 8, Amsterdam. Specifications on appli- 
cation to F. J. Belinfante, late A. D. Schinkel, Paveljoensgracht, 
The Hague, Holland. 


Spain.—The Municipal Authorities of Motril (Granada) 
are at present inviting tenders for the concession for the electric 
lighting of the public streets during a period of 99 years. Tenders 
to be = to El Secretario del Ayuntamiento de Motril (Granada 
province). 


NOTES. 


Electrical Companies as Investments,—It is not 
often that the London evening papers have remarks on 
electrical business worth reproducing in our columns, but the 
following extract from the Evening News and Post is excep- 
tionally correct information :— 


We pointed, the other day, to the increasing demand for City of 
London Electric Lighting shares, and we now find that the old Brush 
Lights are attracting notice. The truth is, that the electric light 
companies, as a whole, are doing so much better that their shares are 
deserving of increased respect, and investors with money to spare 
might do worse than select the shares of companies serving suitable 

tricts and lock up a little of their capital in them. Where the 
companies are being properly d, and are of a genuine character, 
there is little doubt that their shares in the future must become more 
Valuable, since the consumption of electric light is increasing almost 
every day, and the profits must in consequence show corresponding 
improvements. 


International Submarine Telegraph Memorial.— 
The following have already signified their willingness to join 
the committee which is being formed : 


The Most Hon. the Marquis of Tweeddale; Field Marshal Viscount 
Wolseley, K.P., G.C.B., G.C.M.G., P.G.; Viscount Peel; the Right Hon. 
the Earl of Selborne ; Admiral of the Fleet, Lord John Hay, G.C.B. ; 
Lord Kelvin, F.R.S ; the Lord Chief Justice of England; the Right 
Hon. Lord George F. Hamilton, M.P.; Lord Sackville Cecil; Lord 
Richard H. Browne; Due de Loulé; Marquis de Lima; Baron 
d’Erlanger ; Admiral the Right Hon. Sir Henry J. C. D. Hay, Bart, 
K.C.B.; Sir Robert Herbert, G.C.B.; Admiral Sir Anthony H. 
Hoskins, G.C.B.; Admiral Sir Leopold Heath, K.C.B.; Admiral Sir 
George Richards, K.C.B.; Sir Courtenay Boyle, K.C.B.; Sir Eyre 
M. Shaw, K.C.B.; the Right Hon. Joseph Chamberlain, M.P.; Rear 
Admiral W. J. L. Wharton, C.B.; Sir Juland Danvers, K.C.S.I.; Sir 
Richard E. Webster, G.C.M.G., Q.C., M.P.; Sir Montagu F. 
Ommanney, K.C.M.G.; Sir Donald A. Smith, K.C.M.G.; Sir A. J. 
Leppoc Cappel, K.C.I.E.; Sir Saul Samuel, K.C.M.G.; Sir Henry 
Mance, C.1.E.; Sir Samuel Canning, C.E.; Sir John Robinson; the 
Lord Provost of Edinburgh; J. C. Lamb, Esq., C.B., G.M.G.; C. W. 
Stronge, Esq., C.B.; W. H. Preece, Esq., C.B., F.RS.; Spencer 
Brydges Todd, Esq., C.M.G.; Walter Peace, Esq., C.M.G.; the Hon. 
H. Marsham ; the Hon. A. G. Brodrick; William Andrews, Esq.; F. A. 
Bevan, Esq.; Latimer Clark, Esq., F.R.S.; W.S. Cunard, Esq.; C. W. 
Earle, Esq. ; Edmund Etlinger, Esq. ; Hubert Herkomer, Esq., R A.; G. 
G. Nicol, Esq.; 8. W.Silver, Esq ; William Shuter, Esq. ; J. H. Tritton, 
Esq.; E. M. Underdown, Esq., Q.C. ; G. Von Chauvin, Esq. ; Frederick 
Walters, Esq.; George G. Ward, Esq.; Major Alexander Wood; F. 
Youle, Esq. ; The President of the Institution of Civil Engineers ; H. 
Alabaster, Esq.; W. T. Ansell, Esq.; W. H. Baines, Esq.; T. W. 
Bischoff, Esq.; G. C. Bompas, Esq.; W. G. Bond, Esq.; R. T. 
Browne, Esq. ; T. A. Bullock, Esq.; J. H. Carson, Esq.; R. Collett, 
Esq.; Clement S. Colvin, Esq.; John Coppen, Esq.; R. M. Cunning- 
ham, Esq.; Monsieur T, H. Delarge (Minister of Belgian Posts and 
Telegraphs); E. Dickens, Esq.; George Draper, Esq.; Louis Floer- 
sheim, Esq.; H. C. Forde, Esq.; Charles Gerhardi, Esq.; Robert 
Kaye Gray, Esq.; J. G. Griffiths, Esq.; F.E. Hesse, Esq. ; Alexander 
G. Low, Esq.; F. R. Lucas, Esq.; Oscar Moll, Esq.; Dr. Alexander 
Muirhead ; John Newton, Esq.; Herbert de Reuter, Esq.; H. A. C. 
Saunders, Esq.; Herbert Taylor, Esq.; James Tulloch, Esq.; F. 
Ward, Esq.; T. H. Wells, Esq.; Alexander Siemens, Esq. 


It is as yet too early to forecast the precise form the memo- 
rial will take, but there will probably be a statuary design to 
be inaugurated at the time of the celebration of the sixtieth 
anniversary of Her Majesty’s accession, the balance of the 
fund being devoted to an appropriate object to be decided 
upon later. 





Long-Burning Are Lamps.—The possibilities of arc 
lighting were greatly extended by the discovery that carbon 
pencils immersed in an inert gas and protected from air cur- 
rents wasted away much more slowly than similar pencils 
carrying an arc in free air. It was found also that such 
enclosed arcs might be safely and steadily operated with 
nearly double the voltage of ordinary arcs, and with a corre- 
spondingly decreased current. The results of these dis- 
coveries, says the Electrical World, were the construction of 
arc lamps which require trimming only at long intervals, the 
enclosed arc and small current allowing carbons to last from 
100 to 150 hours’ actual service. To the merchant or manu- 
facturer whose premises are extended enough to require arc 
lighting, the long-burning lamp is a great boon. The daily 
or more frequent visit of the trimmer is changed to a weekly, 
or even monthly inspection and trimming; the trouble to 
customers and possible damage to fixtures or stock by step- 
ladders, carbon dust or broken globes being reduced in a 
corresponding ratio. Carbon and current consumption is 
greatly reduced, enabling a reduction of cost, which benefits 
both the user of light and the illuminating company. The 
less frequent need of trimming and consequent reduction of 
expenses allows the use of arc lamps in small shops or stores, 
where formerly they could not be profitably employed. One 
of the simplest long-burning arc lamps is that made by the 
General Electric Company, of America. The mechanism 
consists of little more than an electro-magnet and a friction 
clutch, Many of these lamps have been installed for several 
months, and are said to be giving great satisfaction to users. 





Applied Electricity—The scheme of the “School of 
Application” of the Société Internationale des LElectriciens, 
which is fully described in another part of this issue, seems 


to be a step in the right direction. One could have wished 
that our own Institution had forestalled the French society, 
but it could yet follow on similar lines with advantage, not- 
withstanding the existence of technical colleges in our 
midst, and we believe that such a startling innovation would 
be very favourably received. 
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The Motor Car Fatality.—We understand that, pending 
the result of the coroner’s inquiry into the fatal accident 
which occurred at the Crystal Palace on Monday, last week, 
the Crystal Palace .Compainy discontinued the running 
of horseless carriages on the terrace. At the Coroner’s 
inquest opened at Penge on Thursday, last week, the daughter 
of the deceased Mrs. Driscoll gave evidence to the following 


effect :— 


They reached the Terrace, when witness raw three motor cars 
approaching, the last cne going at a very fast rate from one side of 
the road to the other. They avoided with safety the first two cars, 
but the third one swayed towards them, and as soon as witness had 
run close to the rails she turned, and saw the vehicle passing cver 


her mother. 
The Coroner: Did the car knock the deceased down ? 


Witness: Yes. . . 

Did the driver appear to be attending properly to his duty ?—I 
don’t think he understood how to drive; he kept going from one side 
to the other, whereas the other two were going straight. 

Did your mother do anything to warn the driver?—Yes; she put 


her umbrella up. : 
Was your mother quite sober ?—Yee, and I am sure she did rot fall 


down in front of the car. 

Florence Ashmore, another eye witness, thought the accident was 
due to both the deceased and the driver of the car becoming be- 
wildered, the former having hesitated before turning away from the 


car. 
At the resumed hearing on Tuesday, evidence was given to 
show that the motor car was not travelling in a zigzag direc- 
tion, and was going at a very slow speed—little over four 
miles an hour. The jury visited the scene, and saw motor 
cars in operation. A verdict of accidental death was re- 
turned. ; 


Exhibition at Seuthport,—An exhibition of alternating 
current arc lamps, motors, &c., is being held this week in the 
Assembly Room of the Cambridge Hall. The arrangements 
are being superintended by Mr. Charles D. Taite, the borough 
electrical engineer, who is anxious to secure better showing 
in number of customers and current consumed, for his Elec- 
tric Lighting Committee. The object of this exhibition is 
to bring before the public the many applications of electricity 
to domestic affairs and other motive power purposes, and also 
to encourage the use of arc lamps for lighting the exterior of 
shop and other premises. For motors and heating apparatus 
current is supplied at 4d. per unit. In arc lamps there are 
several types shown of large O.P., including Crompton, Brush, 
Helios, and Lewis. There are a number of small motors 
shown at work running sewing machines, propelling venti- 
lating fans, and heating and cooking apparatus are of course 
found in operation. We hope a great improvement in the 
day load and in tht number of lighting customers will result 
from this exhibition. 





High Tension.—As probably being of special interest to 
Dr. Holder, of Hull, we make the following extracts from a 
paper in the Western Electrician, on “ Incidental Points 
about a Central Station Plant,” by “ A Superintendent ” :— 


High tension electric systems are about the only things to make 
modern central lighting stations a success, and the higher the tension 
the greater the success. High tension systems will cover a greater 
area, and consequently reach a larger number of customers, and 
therefore prove a source of more profit than the use of lower tension 
systems in all cases where the supply is delivered to a densely- 
populated section, or where current is furnished in large quantities 
for special work. The danger of high tension currents, which is so 
much written about in the daily papers, does not prove in practice to. 
be more serious than many other things which, if not properly 
handled or given respectful consideration, are capable of harm. We 
are using 2,0CO volts at our station, and I think if we had double the 
pressure it would be of advantage to ourselves and of no greater 
danger to others. We could then accommodate a larger section of 
country with light and power, with benefit to those accommodated 
and more profit to ourselves. High tension currents are but little 
harder to keep within bounds than are those of lower tension, after 
the wires have once been properly insulated by the manufacturers. 
A great deal depends on a person knowing what he has to handle, and 
the way to handle it. The ordinary precautions in handling high 
tension currents will protect a person from 5,000 volts as well as 
from 1,500, either of which is sufficient to cause serious injury to 
persons receiving the full strength of the current, as they are likely 
to, if the apparatus is not properly insulated. 





Engineering Classes,—The courses of instruction in 
civi], mechanical, and electrical engineering arranged for the 
1896-1897 session at the University College, Liverpool, will 
commence on October 6th, ; 








An Electric Dredger.—Last week’s Engineer contains a 
description of a dredger of novel construction which has 
recently been built by Mr. A. F. Smulders, Rotterdam, to the 
designs of M. Bunau Varilla, and is intended for use on the 
river Esla, in Spain. The principal feature in connection 
with this dredger is that the motive force, in the form of 
electrical energy of high tension, may be generated on shore 
by any convenient means, the current being distributed either 
by overhead wires or cables laid under the water. In the 
particular installation under notice the central station is 
situated on the river bank, and furnishes current not only to 
the dredger, but also to work an elevator which returns the 
material dredged into lighters and ballast wagons. All the 
motions are controlled by one man in the cabin. When once 
in position a heavy, metallic pile situated on the central line 
abaft the chain is allowed to fall, and penetrates, by its own 
weight, the bed of the river, forming a pivot arou:.d which 
the dredger can be made to describe circles, the movement 
being effected by two screws situated near the bow, and 
operated by electric motors in such a manner that the boat 
may be rotated in either direction. The winches for operat- 
ing the bucket chain and raising the piles are operated by 
electric motors controlled in the cabin. The motor for 
operating the bucket chain is capable of developing 45-horse 
power when making 600 revolutions per minute, the reduc- 
tion of speed being effected by intermediate pulleys and belt- 
ing in the usual way. The average power required to work 
the dredger is equal to about fifteen horses, and as the motor 
is equal to 45-horse power in normal working, a good margin 
is left for emergency. The dynamo machines chosen by M. 
Varilla are of the three-phase alternating type, giving 2,000 
volts, which pressure is transformed on the dredger to 200 
volts. Besides operating the motors for driving the screws, 
driving the dredge chain, raising the dredge frame, and lift- 
ing the piles by electrical energy, there is also a centrifugal 
pump, which is worked by an electric motor. 





The Japanese as Electrical Contractors.—From the 
Galignani Messenger it seems that the Japanese are not only 
trying to do their own electric lighting work, but are getting 
contracting work from other countries. We are told that an 
installation comprising 500 incandescent lamps, a number of 
arc lamps of 2,000 C.P., and a system of electric fans, is 
being supplied from Japan for a new Sultan’s palace in 
Dutch Borneo, Our Parisian contemporary makes much of 
the fact that the Japanese are doing this class of work, and 
considers it shows how serious Japanese competition in the 
electrical illumination of Asia is becoming. The name of the 
Japanese contractor is not given, therefore we may be pardoned 
when we say that it is very probable that the work is carried 
out by some English or American firm, settled in Japan. 
However, the fact must be borne in mind that the Japs are 
going ahead in every way, and we may yet find them competing 
against our Eastern trade. This possibility should lead 
Englishmen to make sure that they do not lose any business 
through arriving on the scene too late in the day, or not 
keeping properly in touch with what is going on. 





A New Magnetic Phenomenon,—Mr. W. Daune, said 
to be an American, describes in a recent number of Wiede- 
mann’s Annalen @ new magnetic phenomenon. Discs and 
cylinders of glass, sulphur, ebonite, paraffin or quartz, when 
suspended between the poles of a strong electro-magnet, with 
their axes at right angles to the lines of force, experienced a 
decided damping of their oscillations whenever the magnet 
was excited. A London contemporary having stated that the 
effect is not due to an influence upon the suspending threads 
nor to induced currents, but is at present unexplained, New 
York Hlectricity asks, Might not this phenomenon be ade- 
quately explained by the static charge upon the glass, ebonite, 
&c., due to induction from the exciting coils of the magnet? 





The Iron and Steel Institute—This Institute is 
holding its annual meeting at Bilbao this year. The pro- 
ceedings commence on 31st inst., and continue for a week. 
Up to Saturday last over 300 gentlemen from this side bad 
booked for Bilbao to attend the meeting. A paper on “The 
Roasting of Iron Ores with a View to their Magnetic Con- 
centration,” will be read by Prof. H. Wedding, Bessemer 
gold medallist, of Berlin, 
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Fatal Cycle Accident.—We regret to have to announce 
the death of Mr. Walter Eccles, of the City of London 
Electric Light Company. Mr. Eccles had been cycling in 
Scotland while on his holidays, and on Sunday last, when 
proceeding from Portsonachan, Lochaweside, he apparently 
lost control of his bicycle in descending a steep hill near 
Cladich, and the unfortunate accident resulted in concussion 
of the brain, which terminated fatally on Monday morning. 
Mr. Eccles was a most promising member of the engineering 
staff of the company, and had endeared himself to all 
employed at the Bankside Works, where he had worked for 
the last three years, and his untimely end is much regretted 
by all who knew him. 





Fined Again.—Mr. Walter Bersey, electrical engineer, 
was on Tuesday summoned before Mr. De Rutzen for work- 
ing a motor-car in Parliament Square at a greater speed than 
two miles an hour, and not complying with the requirements 
of the Locomotives Act. It was stated that Mr. Bersey was 
anticipating the law, as the new Act would not be in opera- 
tion for three ‘months, by which time special regulations 
would be issued by the Government. He was fined 40s. and 
costs. The vehicle belonged to Mr. H. Lawson, the presi- 
dent of the Auto-Car Club, and defendant was electrical 
engineer to the club. 





Three-Leaved Electroscope.—M. L. Benoist has devised 
a three-leaved electroscope, which he states is considerably 
more gensitive than the ordinary two-leaved form. The 
general arrangement is precisely the same as in the ordinary 
electroscope, except that there are three leaves instead of two. 
The cause of the increased sensibility is obvious, for the re- 
pelling surfaces are not the two diverging leaves, but each of 
the latter and the central one, so that the distance between 
the repelling surfaces for a given divergence is half what it 
is in the ordinary electroscope. For small angular divergences 
the sensibility becomes increased in the proportion of 1 to 
1:49 over the two-leaved instrament. In the two-leaved in- 
strument, moreover, the maximum divergence is 90°, but in 
the three-leaved form it is 120°. 





The City and Guilds of London Institute Telegraphy 
and Telephony Examinations.—Mr. J. Gavey, Principal 


_ Technical Officer of the Engineer-in-Chief’s Office, G.P.O., 


has been appointed Examiner in Telegraphy and Telephony 
in the place of Mr. H. R. Kempe, whose five years term of 
office has expired. 





Telegraphs and Telephones in Cochin China and 
Cambodge in 1895,—Up to July 1st, 1895, the total mile- 
age of wire was as follows :— 





Kilometres. 

Principal wires... te iF ade 2,402 071 
Secondary ,, «. -3F as eae eas 2,278°494 
Telephone ,, eee as oe daa 655°775 
Underground ,, ... ose ase ee ae 13 974 
Total... “aa ies aad re wea §,250°314 





Being an increase during the previous year of 482 kilo- 
metres. The total number of offices open was 75. The 
total revenue was estimated at 329,558 francs. 





A 1-Candle 100-Volt Lamp.—We understand from 
& contemporary that the Société d’Encouragement lately 
offered a prize of 2,000 francs for an incandescent lamp of 
10.P., 100 volts, \;th of an ampere. It found itself unable 
to make an award. but an encouragement of 1,000 francs has 
been given to MM. Javaux and Nysten, and a similar sam 
to M. Solignac. 





Horology.—We have before us a prospectus of the 
classes arranged for the forthcoming session, commencing on 
October 8th, of the British Horological Institute, North- 
ampton Square. Instruction is given for watch and clock 
makers and repairers, either in class or by correspondence. 
For further particulars apply to Mr. Britten, the Secretary of 
the Institute, 





_ Austrian Telegraphs.—The total number of offices open 
In Austria at the end of 1894 was 4,393. The mileage of 
Wire was 91,307°76 kilometres, 





Marriage.—We offer our congratulations to Dr. Henry 
Lewis Jones, F.R.C.P., &c., whose name is so well known in 
London in connection with electro-medical matters, on the 
occasion of his marriage, on August 18th, at Buenos Ayres, 
to Ctsse. Marie Olivie, eldest daughter of the late Ct. Jean 
Henri Platen von Hallermund, of Stockholm. 





Indian Telegraphs.—The total receipts for the India 
Telegraph Service during 1894-1895 amounted to 19,134,426 
francs, and the expenses to 13,549,859 francs, showing an 
excess of receipts over expenditure of 5,584,567 francs 
(about £225,000). 


Personal.—Mr. Basil R. Baker, of Messrs. Sweete and 
Baker, of Jobannesburgh, is leaving Southampton on his 
return journey on September 5th by the ss. Pretoria. His 
address until that date will be Westminster Palace Hotel. 





Appointments Vacant.—The Blackburn Corporation 
want an assistant electrical engineer at a salary of £125 per 
annum. For further details, see our “ Official Notices.” 

The Shoreditch Vestry want a canvasser in connection 
with the electric light installation at £2 per week. Par- 
ticulars will be found among our “ Official Notices.” 

The Council of the Institution of Engineers and Ship- 
builders in Scotland invite applications for the post of 
secretary. Salary £300 per annum to begin with. One 
with experience of the working of such an institution pre- 
ferred. Applications, marked “Secretary,” to be lodged 
with Mr, Robert Caird, Greenock, N.B., by 29th inst. 





Annealing Armour Plates Electrically —We hear 
that Mr. Mathew Buchan, of the Electric Works, Portobello, 
has left for Cherbourg to fit up for the French Goverament 
an electric plant for annealing armour plates. The plant is 
supplied by the Thomson-Houston Electric Welding Com- 
pany, Lynn, Mass. 





Lightning.—During a thunderstorm which passed over 
the Isle of Wight on Wednesday, Atherfield coastguard 
station was struck by lightning and considerably damaged. 
The telephone instrument was also struck, and the officer 
using it at the time was injured. 





Test of a Corliss Compound Engine.—The Lngineer 
recently published figures of an engine test which, if reliable 
by intention, are valuable as being made with superheated 
steam, and therefore free of any pretentious accuracy in esti- 
mating steam dryness by calorimeter. Without giving 
accurate details, we may give approximate figures to show 
what has been accomplished with cylinders of 26 and 
52 inches, or having 4 : 1 ratio; and steam at 129 lbs. gauge 
pressure, superheated 18° to 373° F. in the boiler room, and 
therefore probably at least dry at the engine ; the weight of 
steam used was 12 86 lbs. per I.H.P. hour, the total power 
being a trifle beyond 1,006, and of this, 536 being done in 
the first, and 470 in the low pressure cylinder. Practically 
identical results were got at trials of 5°283 and 10°933 
hours’ duration. Both cylinders are jacketed with the steam 
on its way to the cylinder, the jackets, we presume, acting 
as separators, and being probably drained of any condensed 
water, for we may presume there was no initial need of 
separators. The receiver has live steam reheater pipes. Care 
seems to have been tuken to secure accuracy of indicators. 
The piston speed was 727 feet on a stroke of 6 feet. In a 
test of the boilers, the net result per I.H.P. was 1°39 lbs. of 
coal, and including for banking fires, 1°48 lb. The general 
results seem to be indicative of the economy possible with 
moderate steam pressures, speeds, and cylinder ratios, for it 
is said that these results are obtained daily by the Berkley 
Manufacturing Company, whose engines these are. They 
are a little curious, in that they are only connected through 
the medium of a common belt-driven second motion shaft, 
and do not revolve exactly at the same speed, differing by a 
decimal only, which no doubt is due to minute difference in 
pulley diameter. It is possible, we think, that slightly better 
results would be obtained by increasing the expansion in the 
second cylinder, so throwing greater back pressure on the 
first piston, and equalising the power between the two 
cylinders, 
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The Electrolysis of Tellurium.—The chemical and 
metallurgical literature of to-day contains more and more 
about tellurium, concerning which it is clear that many 
experts have considerable expectations. It seems that it is 
rather difficult to separate it from copper, but the investiga- 
tion by C. Whitehead, which is described in the Journal 
of the American Chemical Society, Vol. xvii., page 249, 
has demonstrated that this separation can be suitably effected 
by means of electrolysis. Even the feeblest current deposits 
tellurium, but not in the reguline state. To separate it from 
copper, the solution is mixed with an excess of sodium 
hydroxide and about 3 grms. of potassium cyanide per grm. 
of copper present. A current such as is used for depositing 
copper will, in 12 hours, throw down all the tellurium 
from this solution, as a black non-adhesive precipitate. It 
is then filtered off and weighed, either as Te or Te O,, and 
the solution is acidified with sulphuric acid and electrolysed 
for coppér, with the right amount of cyanide, and if the 
current be not passed for too long, the tellurium is quite free 
from copper; and given sufficient current strength, no 
tellurium will adhere to the cathode. 





Pneumatic Postal Service in Vienna.—This service 
had, at the end of 1894, a tube length of 43:886 kilometres, 
with 39 stations. 


CITY NOTES. 


Tue last electric lighting accounts of the 
The Glasgow Glasgow Corporation showed a deficit on the 
Accounts. undertaking of £1,527. During the year ending 
May 31st, 1896, this loss has been converted into 
a handsome surplus of £2,381. In view of the favourable balance, 
it has been resolved to adopt the demand indicator system of 
charging, but not only in this do the Corporation show a desire to 
meet the consumers, but they have resolved to abolish meter rents, a 
course which we should like to see more generally adopted. It will 
be seen from the analysis of costs that under the able management 
of Mr. Arnot the working costs are fairly low :— 

1894, 1895, 

Amount of capital expended ... oe = 


Number of units sold ... nae _ —_ 


1896, 
£131,962 
1,090,959 
Percentage loss... oe ses 12°8 
£25,872 
£7,943 
£6,329 
£1,316 


Gross revenue ... oo 

Net Revenue ... 
Depreciation 

Sinking fund ... ove 
Price per unit ... ove 6d. 
Average price obtained per unit _ 


Cost of Production, £ » a, Per unit. 
Coal hone ee ae 2,320 ‘51d. 
Oil, waste, water, and engine room } 340 “08d. 


stores 
Salaries and wages at generating } 2,325 ‘61d. 
2,582 (rae cont} ‘57d. 


station 
Repairs and maintenance of build- 
} 167d. 
1,941 43d, 


ings, engines, boilers, dynamos, &c. 


Rent.. ee ee oe oe 
Management expenses, directors’ re- 
muneration, es of managing 
engineer, a clerks, &c., 
stationery and inting, general 
establishment charges, auditors, 
law charges, and insurance 
Depreciation of buildings and plant — ne 
Renewal fund account .. eo os _ _ 


Total 11,119 0 0 


1,611 ‘35d. 


2°45d. 
Average price 
Revenue, obtained 
. £ per unit, 
By sale of current Be 25,006 
Meter rents, &c... .. «ene 736 
Other items ar ae 130 


Total £25,872 


ny 
re 


Electric Construction Company, Limited. 


Ar the meeting of this company, held yesterday afternoon at Win- 
chester House, the Cuarrman (Sir D. Cooper), in moving the adoption 
of the report (which we have already given in these columns), said 
the net profits for the year amounted to £16,450, and after paying 
dividends amounting to £13,288, there remained £3,162 to carry 
forward, and adding to this the balance brought forward from 
last year, there was a total of £13,297 to carry forward. This he 
thought a prudent and cautious policy. There had been a large 
increase in the manufacturing profit. The factories were 
increasing their output, and work was proving more profitable 
than formerly. Turning tothe expenditure side of the account there 
was a moderate increase, chiefly in salaries. There was no material 
change in the balance-sheet, as compared with last year; £7,500 
had been expended in enlarging the buildings and in new 
plant. These outlays were to avoid overtime and to pro- 
vide for more work; £5,000 was carried to depreciation 
account. This item would strengthen the company’s position. 
The amount at the credit of this depreciation account is now £13,000, 
while they have replaced tools worn out, and maintained the works 
in first-rate condition out of the year’s profits. The large increase on 
the item “ work in progress” is not due to machines going into stock, 
but to increased orders, and the difference is some indication of the 
larger quantity of work now turned out by the factories. They had 
not yet been able to realise some of their interests in other companies, 
but the position of this account had improved during the year. 
In each of the last two years the directors have, in token of their 
a of good and zealous service, distributed a bonus among 
the staff and employés who have been 12 months in the 
service of the company, and the directors believe that this recognition 
has had a beneficial influence throughout the establishment. The 
directors will watch the results closely, and hope to be confirmed in 
their present conclusion. The factories have been full of work 
throughout the year, and there are now as many orders on the books 
as they care to have. In consequence of the keenness of competition 
for the supply of electrical plant the margin of profit is by no means 
large, and they would have to depend a good deal for dividend on 
increased economy in production ; and this, combined with excellence 
in design and high quality of workmanship, are the great objects 
aimed at throughout the establishment. 
After further general comments, the resolution was seconded by 
Mr. J. W. Barclay, and carried unanimously. 








TRAFFIC RECEIPTS. 


The City and South London Railway Company. The receipts for the week ending 
August 23rd, 1896, were £969; week ending August 25th, 1895, £875; in- 
crease, £94; total receipts for half-year 1896, £7,498; corresponding period, 
1895, £6,888; increase, £615, 


The Liverpool Overhead Railway Company. The receipts for the week ending , 
August 23rd, 1896, amounted to £1,363; corresponding week last year, 
£1,318; increase, £45. 


The Western and Brazilian ‘Telegraph Company, Limited. The receipts for 
the week ending August 2lst, 1896, after deducting 17 per cent. of the 
[ee receipts payable to the London Platino-B: Telegraph Company, 

imited, were £2,605. 








OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Inrig & Chester, Limited (46,934).—This company’s 
statutory return was filed on July 4th. 1,105 shares have been taken | 
up ont of a capital of £2,000, in £1 shares, and 500 are considered as 
paid. £1 per share has been called on the others, £602 has been paid, 
and £3 is in arrears. 


Manchester Edison Swan Company (Limited) 
(16,847).—This company’s annual return was filed on August 15th. 
The capital is £350,000, in 50,000 “A” shares of £5 each, and 10,000 
“B” shares of £10 each. All the latter have been taken up and con- 
sidered as paid. 20,000 “‘ A ’ shares have been subscribed for, £1 10s. 
per share has been called, £29,943 has been paid, and £57 has yet to 
come in, 


W. T. Henley’s Telegraph Works Company, Limited 
(13,795).—This company’s annual return was filed on July 28th. 
The whole capital of £130,000 in £10 shares (of which 3,000 are pre- 
ference) has been taken up, the full amount called, and £130,000 paid. 


International Improved Electric Company, Limited 
(47,636). The capital of this concern has been raised to £100,000, in 
£1 shares, by the creation of 25,000 new shares, and the name 
changed to “The Improved Electric Glow Lamp Company, Limited. 


Electric Club, Limited (49,190).—Registered August 
20th ; capital £1,000 in £1 shares, to acquire and carry on the Electric 
Club, of 44, King William Street, E.C., and to adopt an agreement 
with E. and A. Cameron. Registered, without articles of associa 
tion, by W. H. Curtis, 31, Moorgate Street, E.C. 
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Present Sor | __ Dividends for —— bere SN aaring ‘ 
: in 
issue, NAMB, oan the last three years, ya = eth Aug, 26, 
1898. | 1894. | 1895. Highest.) Lowest. 
178,4007 African Direct Ltd., 4 % Deb, eee eee eee 100 4 % 4 % 4 % 100 —104 100 —104 eee 
25,000 | Amazon Telegraph, ited, shares... aaa eee os 10/ .. aaa ie 8i— 94 84— 94 ca ae 
1,012,8807 ingore Ring tad «ae eee <0 << eee [Stock/£211s.|£2 28.)£2 98.) 52 — 54 52 — 54 524 | ... 
2,993,5607 » do 6% B te “ot ese poe see (Stock|£5 25./£4 45.|£4 18s.) 974— 984 | 974— 984 983 | 978 
2,993 Do. do. Defd. eee coe eee eos eee eee Stock eee eee eee 9 — 9 9 sania 9 eee eee 
130,000 | Brasilian meine 28 Ltd. aa eee oe | 10 | 64%8) 7%] ... | 154— 152 | 154— 157 152 | 153 
75,0007) Do. do. 5 % Dobe, ond. series, 1906 .. wo | 100;5% |5% 15% |112 —116 /|112 —116 a sa 
44,000 Ohili Telep., Ltd., Nos. 1 to 44, ,000 . eee eee eee eee 5 eee § 24% 4 % 34— 4 xd 34— 4 eee eee 
10,000,000$] Commercial Oable Oo. . ne oo» ($1001 7% |7% 17% |160 —170 |160 —170 as 
,850 | Consolidated Telep. Const. and Main, Lea. woe ove | 10/- | 2 %§) 14% | 14% =~ & iad . 
16,000 | Cuba Teleg., Ltd. He “aa és a 10};8% |8%|8% | 124— 184 | 124— 134 aaa re 
6,000 Do. 10% Pref. eee coe eee eee coe 10 |10 % (10 % |10 % | 20 — 21 204— 214 214 ee 
12,931 _ Spanish Teleg., Ltd. Pre oes 514% 14% 14% | 3k— 44 34— 44 aa is 
,000 do. 10 % Cum. Pref. sea 5/10 % |10 % |10 % | 10 — 1 10 — 1 ies 
80,0007 De do. 4% % Debs. Nos. 1 to 6,000 vee | BO] we | 44% | 44% [107 —110 % |107 —110% oer ia 
60,710 | Direct United States Cable, Ltd. aaa saa vee | 20 | 28% 8) 2% | 24% | 9¥— 10} 9g— 1 913) ... 
400,000 iasem Tele, Ltd., Nos.1t0400,000 ...  ... 10 | 64% §| 64% | 64% | 18 — 184 | 18 — 184 1eg | 18 
70,000 Do. 6 % Oum. Pref. eee 10 | 6 %§| 6% | 6 184— 194 | 184— 194 uaa sae 
102,1007 Do. 5 % Debs., repay. August, 1899... ..|10015% 15% |5% |104 —107 [104 —107 ee 
1,297,887 Do. 4 % Mort. Deb. Stock Red. ww. [Stock] 4% |4% | 4% [181 —134 131 —134 1938}... 
250, im cae 4% . China Teleg., Lta. ; 10|7% 17% 17% | 18 — 184 | 18 — 184 18g | 18% 
y Aus. Gov. Sub.), b., 1900, red. ann. a ae = 
54,1002 a e'Lpan Baie to 43n8 | }100 5% 15% |5% |100 —1c4 co —104 
194,3007 Do. do. ~~ 1,050—3,975 and 4,327—6,400 100|5% |5% |5% |101 —1C4 {101 —104 dad 
$20,0007 Do. 1G. Stock] 4% |4% | 4% |130 —133 130 —133 133 
Eastern an uth African. Teleg., Ltd., 5 % Mort. Deb. ° ae a 
80,6007 1900 rodeo nn. dh te eet fo aa48 }100 5% 15% 15% 100 —104 |1co —104 | 1024 | ... 
107,6002 . do. to bearer, 2,844 to 5,500 | 100|5% |5% | 8 % |101 —104 101 —104 
80,0007 DM % Mort, Debs. Nos. 1 to 9,000, ted, }100 4% \|4%|4% |1c6 —109 |1c6 —109 
200,0007 Do. 4% Reg. Mt. Debs, (Mauritius Sub.) 1t08,000 | 25|/4% |4% | 4% |11l —114% [111 —114%| ... | ... 
180,227 | Globe Telegraph and Trust, Ltd. “a4 ae vee | 10 | 48%§! 44% | 44% | 112— 112 | 114— 11} 11g | 113 
180,042 Do. do. 6 % Pref. . | 1016 %816% 16% | 18 — 18h | 18 — 184 184 | 18} 
150,000 om? Northern Teleg Company of Copenhagen .. see | 10 | 88% | 88% [10 % | 284— 244 | 24 — 25 242 | 244 
180,0007 do. 6 % Debs. | 100}5% |5% 15% |105 —108 [105 —108 ion in 
17,000 alto-Ieropenn Telee., Ltd. ... »» | 25 10% 110% |10% | 53— 56 | 53 — 56 544 | 539 
100,0007} London Platino-Brasilian Teleg., Ltd. 6 % Debs. » |100;6% |6%/}6% |111 —114 111 —114 du as 
28,000 | Montevideo Telephone 6% Pref., Nos. 1028000... ..| 514% /14%| . | 2— % | 2— 2% | .. a 
484,597 | National Teleph., Ltd., 1 to 484,597 .. <a te ead 515 %§15% | 54% | 78— 7ixd| 74— 72 748) 73 
15,000 Do. 6% Cum. 1st bce ae wo | 10/;6% |6% 16% | 17 — 19 xd| 17 — 19 aa ea 
15,000 Do. 6 % Oum. 2nd Pref. 10;6% |6% |6% | 17 — 18 xd) 17 — 18 Ged 
119,234 Do. 5 % Non-cum. 8rd Pref., 1 to 119,234 561/5%15%15% | 6E— 7 xd| 63— 7 aa or 
1,100,000/ Do. 84 % Deb. Stock Red. Stock] 34% | 34% | 34% [107 —110 |107 —110 108 
1,504 | Oriental Teleph. & Elec., Lta., Nos. 1 to 171,504, fully paid 1] .. | 44% 15% — g#-— aaa 
100,0007|{ Pacific and Huropean Tel, Ltd, 4 % Guar, ‘Debs prool 4% | 4% | 4% tos 111 hos — 111 
11,889 uter’s Ltd. coe eee ee eee eee eee ee 8 0 % nil 5 % 7 — 8 7 =— 8 eee 
8,381 Submarine Cables Trust eee coe coe vee or Cert. eee eee eee 140 —145 140 —145 eee 
58, United River Plate _ -. eee oes cee eee 5 eee 3 % 4 % 32— 4 3g— 4 oe 
146,7837 Do, Debs... + ov (Stocki 5% |5% | 5% /101 —106 [101 —106 104 
5, West African Telog, Lita, rey “ =~ eee eee oe 10 mil mi 4 % 5 —_— = 6 eee 
8007 Do. 5% Debs ooo eee eee 100 5 % 5 % 5 % 104 —107 104 —107 ee 
80,000 | West Coast of coe 10 | ni | ni | nil 1— 2 1— 2 ‘ 
150,0007 Do. do, 8% Debs., repay. 1903 100|}8% |8%|8% | 99 — 104 | 99 —104 aa sad 
64,248 | Western and Brasilian A ap oe | 15 | 28%13%13% | 88— 94 83— 92 aag ae 
83,129 Do. do, do, 5 % Pret. Ord. poe a 6% 15%/1/5%/17— 7 7— 7% 78 72 
83,129 Do. do, do, Def. Ord... 74. |1%)1%)| 2— 2 2i— 2% ‘aa < 
165,2007 Do. do. do. 6% Debs, “A,” 1880 Red. 100|}6% |6% |6% |103 —207  |103 —107 “a ee 
206,4007; Do, do, do. all» Sg ; 100|}6% |6%|6% |103 —107 {103 —107 “ <a 
88,821 | West India and Panama Teleg., L re as é 10} #%| 4% | 8%] lt— 1 14-— 1 1} 1g 
84,563 Do. do, do, 6 % Oum. Ist Pref 10}6% }6% |6% | 1l4—12 | 114— 12 11g | 113 
4,669 Do. do, do. 6 % Oum. 2nd Pref 10};6% |6%/}6%| 94— 10 94— 10 ae a 
80,0002 Do. do, 5 % Debs. No. 1 to 1,800 «- | 100;5% |5% 15% |108 —111 108 —111 a 
1,777,000$| Western Union of U. 8. Teleg., 7 % 1st Mort. Bonds... |g100017% |7% |7% |110 —115 [110 —115 saa 
64,3007; Do. do, 6 % Ster. Bonds. - |100;6% |6% {6% ;104 —107 (104 —107 : 
ELECTRICITY SUPPLY COMPANIES. 
$0,000 | Charing Oross and Strand Electy. Supply .. or a 5 | 44% | 44% |5% | 8#— 98 94— 93 9x5 94 
10,277 |*Chelsea weer Supply, Ltd., od Nos. 1 to 10,277 ... 615% 15% 15% | T#— 84 7i— 8 ay as 
,000 Do. Deb. Stock Red. ... |Stock| ... ee =| 44% (114 —116 [114 —117 waa aa 
40,000 | City of London Ties. Light ars ee td, Ord. 40,001—80,000 10; «. |5% |5% |16—17 16 — 17 162 | 168 
40,000 Do. Cum. Pref., 1 to 40,000 | 10|;6% |6% | 6% | 174— 184 | 174— 185 oe aad 
800,000 Do. 5% De Bec (i at £115) all paid | ...| 5% 1|5% |5% |183 —137 (132 —136 “ 
22,475 |{ Oounty of London and ‘Brash Prov. re cae }i0 ae Sas Pee @~ |W 
e b) 
20,000 Do. do. do. 6% Pret., ig i aad ey) ge | || ae oe |6% | 184— 14 138— 144 | 14,3) ... 
10,000 Do. do. do. iss. at 2 pm., £1 paid .. ore ee!) eee ua eee 34— 44 — 44) .. mas 
49,900 ee Electric Supply, Ltd., 101 to 50,000 oe | 10 | 28% | 3% | 4% | 183— 13% | 133— 137 134 | 134 
150,0007 44% first m: debenture stock . ies soe | vee | 44% | 44% | 44% [120 —123 120 —123 aa “ae 
6,452) N Hill Electric Lightg. Oo., Ltd... 10; .. |1% 12% |11 — 12 11 — 12 124 | 12% 
19,980 |*8t. Jamies’ a ight Oo., Ltd., Ord., 101-20,080 5 | 44% | 64% | 74% | 124— 184 | 12 — 13 124 ” 
20,000 Do. 7% Bret, 20,081 to 40,080 517% 17% 17% | 10 —11 10 — 11 io 
50,000 Do. > 4% Deb. stock Red. eee [Stock] ... .- |105 —108  |106 —109 107 eee 
67.900 Westminster Electric Supply Oorp., Ord., 101 to 60,000 .. 614% 5 % 7% | 11 — 12 xdj 11 — 12 1134 | 11% 













* Subject to Founder’s Shares, 
{ Unless otherwise stated all shares are fully paid. 


+ Quotations on Liverpool Stock Exchange. 
|| Dividends paid in deferred share warrants, profits being used as capital, 
§ Dividends marked § are for a year consisting of the latter part of one year and the first part of the neat, 
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SHARE LIST OF ELEOTRIOAL COMPANIES—Continucd, 





ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL, COMPANIES. 








Brush Elecl. Enging. Oo., Ord., 1 to 90,000... oe rae 
Do. do, Non-cum. 6 % Pref., 1 to 90,000 
Do. do, 44 % Perp. Deb. Stock.... 
Do. do. 44% 2nd Deb. Stock Red. 
Central London Railway, Ord. Shares ove 
Do. do. do. £2 paid... 
City and South London Railway _... ss abel ncaa 
Orompton & Oo., Ltd., 7 % Oum. Pref. , 1 to 28,180 
Edison & Swan United Elec. Lgt., Ltd., ——s 
Y 
Do. do. do. “A” Shares 01—017,139 
Do. do. do. 44% Deb. Stock Red. ... 
Electric Construction, Ltd., 1 t0 110,000 ... ae eee 
ae) Ba Oop 7% Cum. at Le 12,845... 
ore’s Paten : OBg., ¥ 
Elmore’s Wire Mfg., iy 
Honley’s (W.T.) Telegraph 
~ s (W. i ph 


eee 


Do. do. 
India-Rubber, om Percha and 
4 0. 

— ~ Overhead Railway, Ord. 
me h Constn. a whe Ltd. a 
ip. ani eee eee see 
Do. do. do. 5% Bonds, red. 1899 
Waterloo and City Railway, Nos. 1 to 54,000, £6 paid 


r] Ltd. 
1st Mort. Debs. 





54,0007 


Business done 
a week 


ended 
Aug. 26th, 1896, 


High est. 


Stock Closing Closing 
or uotation Quotation, 
iene, = 19th. Aug. 26th. 


Dividends for 
the last three years. 





898. Lowest, 


1 
6 x4 
% 





1— 13 
1g— 18 
112 —115 


a tw | on Te 
ae nee 23— 24 
% 
%§ 


1j— 14 1} 
13— 15 1}! 
112 —115 112} 
98 — 102 | . st 
104— 11 sa 
Y— 24 vid 
50 — 52 
2— 2% 
1gj— 23 
3— 4 
103 —106 
l— 12 


23— 3} 
in § 


fi— § 
104— 114 
18 — 19 
184— 19} 
112 —117 
22 — 23 
107 —110 
13} — 133xd 
163— 173xd 
39 — 42 
102 —105 [103 —106 


44 


163— 17§xd 
39 — 42 
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2 
Stock 
Stock 
10 
10 
Stock 
5 
} 5 
5 
Stock 
2 
2 
2 
2 
10 
10 
10 
Stock 
10 
100 
10 
10 
12 
100 
10 
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+ Quotations on Liverpool Stock Exchange. 


t Unless otherwise stated all shares are fully paid. 


4 Last dividend paid was 60°/, for 1890. 


Dividends marked § are for a year consisting of the latter part of one year and the first part of the next. 
Onomptor & Co.—The dividends paid on the ordinary shares (which have not a Stock Exchange quotation), are as follows : 1892—0°/.§; 1891—7°/,§ 1890—6°/ 





LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT QFFICIALLY QUOTED. 


* Birmingham Blectric Supply Oompany, Ordinary of £5 (fully paid), 
72—8; £3 paid, 4}. 
Blectric Construction Corporation, 6 % Debentures, 105—107. 
House-to-House Company (£5 
Do. do, 7% 


id), 4—4}. 
. ce, of £5, 8:3—S}. 
Do, do. 44% Debentures of £100, 109—112. 
* From Birmingham Share List, 


Kensi and Knightsbridge Hlectri hting Oom; , Limited, 
“~— Shares £5 iy paid) oto: i alae Oumu- 
London Mloceis Burple Sone son, ib Ontinary Sond 
a » §—1h. 
Yorkshire House-to- i ity Company, £5 Ordinary Shares 
fully paid, 73—73. 





THE CONSUMPTION OF ELECTRIC ENERGY 
IN INCANDESCENCE LAMPS IN REFE- 
RENCE TO THE NEW TARIFF.‘ 


Tux application of the new tariff on the consumption of electric 
energy for the purpose of private illumination has induced Guiseppe, 


Rivetti & Sons, of Biella, to establish by means of suitable experi- - 


ments, the effective employment of energy occurring in the electric 
lighting of the works for the manufacture of cloth, which they possess 
in the above city. 

This task having been committed to the undersigned, he proceeded 
to the necessary measfirements in the months of December, 1895, and 
January, 1896, repeating the trials under various conditions, in order 
to obtain results which should represent the mean effective consump- 
tion at the works. 

To this the said firm was induced by the fact that the ts of 
finance proceeded to the application of the new tax on the basis of 
the number of lamps burning, and the number of hours during which 
they remain lighted, keeping as the normal consumption of an in- 
candescence wes, then of 3°5 to 4 watts per lamp, attributing to a 
16 candle-power lamp (that which is most commonly employed), the 
minimum consumption of 5°6 watts. 

It was useless to explain by a critical pen the use of lamps 
having a less consumption of energy and of lamps of the type known 
as “reduced consumption” (2°5 watts per meee since the agents 
of finance objected that the consumption of energy for each normal 
candle of light increased rapidly as the lamps grew older, and that 
suitable experiments demonstrate how the consumption per candle 
rises very quickly even in lamps of reduced consumption to a value 
corresponding to that of the ordinary type, and hence to 4 watts per 
candle of illuminating power. 

Such an objection is certainly conformable to the truth, since it 
has been established by many experimenters and by the makers of 
incandescent lamps. But in this there is not the whole truth, since 
the increment of the consumption of energy per candle, which is 
verified in a lamp with the progress of time, is always accompanied 
by a more — decrease of its illuminating power, and hence gives 
& more sensible decrease of the number of candle-power of light. 

By such facts, and those which occur simultaneously, or rather can 
r+ agen ag the action of each lamp, the total consumption of 
for each luminous centre goes on gradually decreasing, in a 8 
degree, with the increasing age of the lamp. 





* Extracted from the “ Bolletino dell’ Industria Laniera Italiana,”: 
July 3ist, 1896, No.7. Biella: Guiseppe Amasso. 


The initial consumption that takes place at the hour of kindling 
ought, therefore, to represent the maximum of energy employed by 
each lamp. Of the truth of this assertion, the undersigned has had 
many times to convince himself by repeated measurements executed 
in reporting on electrical installations. : 

In the factory of the aforesaid Guiseppe Rivetti & Sons (with 
whose permission the present report is published), the experiments 
have been prepared and conducted with greater care, and with the 
employment of various means of measurement, so that the results 
might serve for a reciprocal control. 

The potential at the beginning of the lines distributing the current 
and therefore near the dynamo, have been measured with two dif- 
ferent voltmeters, well standardised, one of which is quite new. The 
intensity of the direct current to the group of lamps fixed for the 
experiment was measured either with the use of an excellent ammeter 
or with the use of a Siemens electro-d ometer, constructed by 
Siemens & Halske, of Berlin, and po he by the Tecnomasio Italiano, 
of Milan. 

The lamps of the factory are about 250 in number, of which almost 
the whole are of 16 candle-power, and all should run with a voltage 
of 103 at the lamp-holder. 

This voltage during the experiments happened to be frequently ex- 
ceeded, whence the resulting consumption of energy is certainly 
somewhat superior to the normal consumption. Besides, such con- 
sumption is calculated by taking as a factor the voltage shown by the 
voltmeter fixed, as already said, near the dynamo, and neglecting the 
inevitable losses in the lead, which is of considerable length in a vast 
edifice entirely constructed on the level ground. j 

The consumption of energy for each incandescence lamp which 
results from the measurement made, must nevertheless exceed by 
some little the effective consumption, that is, a little higher than that 
on which the law demands the tax to be calculated. 

There are here only some of the results obtained, since the small 
differences would require a tedious long ition of figures which 
are nearly equal. From the measures which I have made, we can 
easily deduce by simple multiplication the consumption of energy 
for each lamp, which shows exactly the slight diminution with the 
increase of time for which each lamp remains in action. 


A.—EXPERIMENTS WITH Two VOLTMETERS AND WITH AN AMMETEB. 


1. Lamps running, 66 of 16 candles at 103 volts, all in use fora 
longer or shorter time as commonly found in industrial works. 

Ammeter indication, 28 amperes. 

Mean of the indications of the two voltmeters, 106 volts. 

Total consumption of energy, 28 x 106 = 2,968 watts. 


Consumption of energy per lamp, 28 = 44:97 watts. 
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2. Lamps 66, as above. 

Ammeter indication, 28 am 

Mean of the indications of the two voltmeters, 108 volts. 
Total consumption of energy, 28 x 108 = 3,024 watts. 


Consumption of energy per lamp, aot = 45°31 watts. 













B.—EXPEBIMENTS WITH Two VOLTMETERS AND WITH THE SIEMENS 
ELECTRO DYNAMOMETER. 
For greater exactitude a spiral of thin wire was employed and 
groups of 27 lamps of 16 candle-power, each at 103 volts, were 
experimented upon. 





























(1=075 Vn) 
Degree of Amperes | | 

Number | deflection |corresponding| Mean watts 

of of needle | todeflection | observed Watts Watts 
16-candle | of electro- | according to | on total. | per lamp. 
lamps. dynamo- | constant of | voltmeters. | | 

meter. instrument. | 

27 255 | 11976525 108 =| 1,293°4647 47906" 

27 245 11:759375 | 110 1,291°3312 | 47°827* 

27 249 11°834775 1095 | 1,295'9078 | 47:9666* 

27 193 10°4193 103 | 1,073'1878 | 39 8588; 

27 | 195 10°4731 103 |1.078°'71 | 39:94947 


| | | 








* Common lamp used for some time. + Lamp with reduced consumption, 
almost new. 






The consumption results, as it is seen, are somewhat greater with 
the measurement executed by means of the Siemens electro-dynamo- 
meter, and since the exactness of this instrument is certainly superior 
to that of the ammeter, it may be remembered that the lamps of 
16 candle-power, of the ordinary type (3'5 watts per candle when 
new), when in groups, promiscuous as the duration of their 
use a8 commonly found in industrial establishments, have a consump- 
tion of energy of 48 watts each, and the mean illuminating power of 
such is notably inferior to 16 candles. In other words, the consump- 
tion of energy of the lamp diminishes a little with the lapse of time. 
The figures contained in the following table confirm this assertion. 

In the excellent manual of the engineer Piazzole (“ Impiante di 
Illuminazione Elettrica ”), are given the averages deduced from the 
experiments of Thomas, Martin, and Hassler (1892). The first 
column of the table indicates the time of burning of the lamp ex- 
perimented on (137 lamps of high power, 110 volts of 16 
candles). The second column gives the luminous intensity corre- 
sponding in centesimal fractions of the intensity of a new lamp; the 
third the intensity in candles; and the fourth the consumption of 
en per candle In the fifth is registered the product of the 
numbers of the third, and therefore the consumption in each lamp. 












































Luminous intensity. 
Watts Consumption 
a I hdl (wats) per 
reentage at | n candle, 

of a aoe Sabin candles. ‘ lamp. 

0 bY 16: 42 67:20 

100 0°9. 15°30 45 68°83 
200 090 14°40 48 69°12 
300 0°84 13°44 5 67°20 
400 0°78 | 12°54 53 66°48 
500 0°63 | 1008 5°6 56°44 
600 0°68 10°97 59 64 76 
700 0°64 10°35 63 65°20 
800 0°62 992 66 65°47 
900 0°57 918 68 62°45 
1,000 0°56 906 68 61°58 
1,100 0°56 8:93 ti 62°49 
1,200 0:55 8°86 | T 62 04 

























From the experiments of C. E. Webber, made on lamps at 110 volts, 
the following table is deduced :— 












Intensity in candles. | Watts per candle. |Watts per lamp 





Hours. 


From the Electrical World of August 17th, 1895, are taken the 
figures which serve for the compilation of the following table relating 
to the experiments of Professor Thomas, of the University of Ohio, 
made on two different groups of lamps of the Peckard system of 
16 candles each, the working Coins observed for 800 hours. 






Mean or Resutts or Ist Group or 25 Lamps. 


























| r of ity i Watts per Watts per 

tee | Se ee oo ll en 
0 25 15°54 61 393 
96 wa 17°58 63°12 3:59 
144 ; 17°84 63°62 3:57 
192 ‘i 17°82 63°54 3:57 
252 | : 17°53 63°55 3°63 
312 | : 17 30 63°41 3:66 
360 | 24 17 04 63:21 3:70 
408 | ; 17:03 63°30 3-70 
480 Ps | 1668 63 3-78 
528 a | 16°70 6273 376 
600 bs | 1635 62°64 3:83 
648 | 23 1607 62°60 3:90 
696 | 22 | 1583 62:60 3:95 
768 | va | 1481 61:94 417 
812 | me | 14°50 61°51 4°24 

Mean Resvutts or 2np Group or 25 Lamps. 

0 | 25 | 1497 | 49°60 3:36 
96 25 | 1506 | 60 3:32 
144 | 0 | 1513 | 50°23 3:32 
192 | ‘ad | 1801 | 49°96 3 30 
252 wl 14°93 50°10 3:35 
312 | 2 | 1485 | 4978 3:35 
360 Re | 14°82 49°76 3°36 
408 ii 1467 | 49°70 3:39 
480 | jan | 1465 =| 49°52 3:39 
528 | om | 1470 | 49°31 3:36 
600 | ; | 1450 | 49°33 3:40 
648 | | 1416 | 49 3:46 
696 nes 13:87. | 48°92 3°53 
768 | es | 1329 | 4850 3°65 
g12 | Sk. ~S| | 48°25 3-72 








The observations of Haubtmann (L’Electricien, September 24th, 
1892) confirm alike the rapid decrease of the illuminating power of 
incandescence lamps and the almost constant consumption of energy 
which takes place in each. The columns three and four of the follow- 
ing table are taken from the journal quoted :— 





| Illuminating power. | | 























| | Watts! Mean 
Name of lamp. | : | | | per dura- 
| Nominal. cron new, 100 Mean, | @™p- tion. 
LaFrancese...| 16 | 1602 | 508) 850 | 44°80| 1,400 
Do ..| 10 | 1047 | 521) 8 | 36 1,000 
Siemens ...| 16 1980 | 1130 14 | 61 600 
Gabriel .... 16 18 1498 | 16 | 63 1,800 
Do. fe | 10 | 1355 | 856 | 950) 41 1,500 
Swan - Edison | 
(French) | 16 | 18 | 13 |15 | 67 | 1,500 
Swan - Edison | | | 
(English) ..., 16 18°40 | 13-96 16 | 60 | 1,200 
Khotinski ... 16 16:50 | 13 14 63°25 | 1,300 
Cruto... ..| 16 | 1640 | 11 13 60 1,100 
Allg. Electric | | 
Company ...| 16 |. 15 8°80 | 12 50 1,000 
Allg. Electric | | 
Company .., 10 10 508 | 85 | 34°7 | 1,200 
Hungarian Co.| 16 21 1325 | 16 62 1,250 
Zurich Co. ...| 16 1762 | 735) 12 45 | 600 
Do ..| 10 | 1292 | 970 10 33. | 300 
Gerard mt we 13°80 | ll 13 34 | «300 











| | 






100 185 
200 18°8 
300 20°7 
400 185 
500 18°5 
600 185 
700 18° 
800 175 
900 155 

1,000 15°2 

1,100 152 

1,200 15°2 : 





me me i oD C9 Co C9 C9 9 CO CO CO 
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Observation.—The lamps arrive tested to the designated power, and to 
a higher power at 102 and at 110 volts, 


Recent experiments made by Mr. W. J. Fawcus, president of the 
Northern Society of Electrical Engineers, on incandescent lamps from 
the best English and Continental makers, support the view of the 
slightly decreasing consumption of electric energy in incandescence 
lam: 


But it will suffice now to refer to the results of the experiments 
made by the celebrated firm, Siemens & Halske, of Berlin, on lamps 
of various consumption, and from different sources; the results are 
collated in the following table taken from the Zlektrotechnische 
Zeitung of June 2nd, 1893:— 
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| 15 Watt. 2 Watt. 
| 


2°5 Watt. 8 Watt. 8°5 Watt. 








| 
| Candles. | Watts. er Candles. —— ea Candles. 
| | | i | 
| | 
24 a ny 
24°23 = a eee 
2407 | 153 209) 31:98 | 
23°27 | ae ee ee ee 
2192 | 185 238 | 32:13 | 
21°17 | peer} eer 4 ooo 
2029 | 125 | 252/ 31°50 | 
20°49 | | 
20°35 | 
20°44 | 
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4016 | | | | 35 BG 


| 39:97 
Mba 

39:87 
39°03 | 
39°51 | 
39-48 
38 64 

37°90 | 
37°53 | 
37°31 | 
37°58 
3706 | 
37°01 | 
37°12 

36-93 | a i 
36 64 i: | 154 
36°42 | pees 
36:43 i 
ii | 15 

3577 |... : no 
3624 | 2. | le fas 
36°24 | 12° | 149 
36-24 |... ei = 
36:24 | 
3610 | 

















393 | 4598 | 147 
405 | 4617 145 

ve | | 417 | 4628 | 14 
. | 104 | 436 | 4534 | 137 
| | 460 | 4545 | 134 

| 470 | 4512 ; 133 
470 | 4324 | 133 
487 | 44380 | 133 
494 | 4446 | 131 
505 | 4444 | 129 
527 | 44296 125 








Some of the numbers representing the consumption of money of 
@ lamp, seem to some extent to form an exception to the rule of 
a slight progressive decrease. Such are the three first of the table, 
deduced from the experiments of Prof. Thomas, and the first of those 
collected from the experiments of Webber. But such slight dis- 
crepancies should be ascribed to small errors, so easy in such delicate 
measurements, and subject to manifold and accidental perturbations. 
The positions occupied by the three numbers which co md toa 
lamp set in action for a short time, and the comparison with others 
in their vicinity, do not appear to be accidental. It is certain from the 
completion of each table, and from the total, there results in an 
— manner a continuous slight decrease of power for each of the 

mps. 

Francesco Personayl, Engineer. 
Biella, May 12th, 1896. 


—————— 


SOCIETE INTERNATIONALE DES ELEC- 
TRICIENS “SCHOOL OF APPLICATION.” 


THE School of Application, created at the Central Electrical 
Laboratory by the Société Internationale des Electriciens, was 
founded with the object of giving young men who are desirous of 
becoming electrical engineers, and who already possess a general 
technical education, the means of completing this technical 
education in the direction that will be useful to them afterwards, 
and of acquiring, during a complete year of special study, a 
knowledge of the various branches of electro-technics, which now 
cover such a vast field of research. The elementary teaching of 
electro-technics is fairly well represented in France, but more 
advanced and detailed instruction was wanting until the School of 
Application was founded to fill the void. 


Organisation of Instruction. 
I,—ADMIBSION. 


Pupils holding diplomas from the following schools: the Central 
School, the School of Mines, the Polytechnic, and the School of 
Roads and Bridges can be admitted without examination. Young 
men not qualified in this manner are subjected to an entrance 
examination in the following subjects :— 

Mathematics ; 

General physics ; 

Elementary chemistry. 

The programme of this examination is arranged each year by the 
Administrative Committee of the Laboratory. It comprises the 
following branches of study :— 


Mathematics. 


Elementary Mathematics.—Geometry, algebra, trigonometry. The 
use of logarithms and the calculating rule. : 

Special Mathematics.—The principal elements of analytical 
geometry. The graphic representation of the ordinary functions. 

Differential and Integral Caleulus.—Faunctions; derived, integral, 
differential, and the usual quadratures. The calculation of areas, 
centres of gravity, and moments of inertia. Differential linear 

uations with constant coefficients of the first and second order 
with or without a second term. 

Mechanics.—Speed, acceleration, force, couple, work, power, &c., &c. 

Applied Mechanics.—Taurbines, the steam engine, the Prony brake. 


Physics. 


Thermo-dynamics.—The principle of the conservation of energy; 
the equivalence of heat and work. 

Optics.—The properties of lenses and mirrors. 

Electricity and Magnetism. — Fandamental phenomena; the 
numerical laws of electro-statics, electro-magnetism and induction. 


Chemistry. 
Metalloids; minerals. 
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Il.—Tuz Donation oF THE Sroupies. 


The lectures and experiments begin on November 1st, and 
terminate on August 1st of each year. 


III.—Naroge oF THE INSTRUCTION. 


The instruction given at the School of Application is partly oral 
and partly practical. 
IV.—Onrat Instruction. 


The oral instruction comprises :— 

1, A course of lectures on the industrial applications of electricity. 

2. A course on electrical measurements. 

3. A series of conferences on special subjects. 

1, Course of Applications.—This course is presided over by the 
director of the laboratory. It comprises the following subjects :— 

The recapitulation of the general laws of electricity ; 

The magnetisation of iron ; 

The study of continuous-current dynamo-electric machines ; 

Continuous current motors ; 

The electrical transport of mechanical power ; 

The fundamental laws of alternating currents: impedance, 
reluctance, self-induction and capacity ; 

Alternators ; 

Transformers ; 

Synchronous and asynchronous alternating current m tors; 

Polyphased currents ; , 

Distribution and canalisation ; 

Lighting ; 

Electro-chemistry. 

This course, which is yr to pupils already conversant with the 
essential principles of electro-technics, is intended especially to 
facilitate their studies and personal researches; the Professor, 
therefore, aims mainly at elucidating as clearly as possible the most 
delicate points. Thus the study of alternating currents and of the 
apparatus used for their production or utilisation, is carefully 
developed so as never to lose sight under the mathematical formule 
of the physical results which it is indispensable to know. 

2. Course of Mcasurements.—The measurement course is presided 
over by the Professor, who is charged with the’ practical instruction 
of the pupils; thus there is the closest possible connection between 
the courses and the laboratory experiments performed by the pupils 
themselves. The programme of this course comprises all the 
measurements which it is necessary to take in the various bracches 
of electrical industry. 

3. Lectures.—Lectures on special subjects are delivered by elec- 
trical engineers, members of the Society, who place all their 
knowledge and experience at the disposal of the pupils. The 
lectures delivered during the session 1895-96 were as follows :— 

[. Hillairet, constructing engineer, General Secretary of the 
Société Internationale’ des Electriciens. Mechanical trials of 
dynanios, measurements with the brake, mechanical applications of 
electricity, electric traction. Ten lectures. 

M. Picou, engineer of arts and manufactures, Vice-President of the 
Scciété Internationale des Electriciens. The construction and calcu- 
lation of continuous current dynamos, alternators and transformers. 
Eight leetures. 

M.,Bochet, chief of the staff for installations of electric lighting of 
the firm of Sautter, Harlé & Co. Electrical installations and mains. 
Six lectures, 

M. Loppé, engineer of arts and manufactures, sub-inspector of the 
telegraph service to the State Railway Company. Acccmulators, 
Four lectures. 

M. Sartiaux, chief of the electrical services of the Northern 
Railway Company, Vice-President of the Professional Syndicate of 
rig Industries. Applications of electricity to railways. Three 

ures, 

M. de la Touanne, telegraph engineer. Telephony. Three 
lectures, 

M. Brunswick, engineer of arts and manufactures, head of the 
electrical staff of the Breguet firm. The winding of armatures. 
Two lectures. 

The original and novel feature of the oral teaching at the School 
of Application is thus to offer together with the two regular and 
ordinary courses of study, a course of lectures delivered by eminent 
specialists, thus imparting considerable lite and utility to the 
teaching. 

V.—PracticaL TEACHING. 


The practical teaching comprises :— 

1. Workshop routine, under the direction of the Laboratory 
mechanician. 

2. Practice in the management of the steam engine. 

3. Exercises in electrical measurements under the direction of the 
Laboratory director. 

4. The testing of machines. 

This practical part of the teaching is of the highest importance 
for pupils who, for years, have only seen electrical machines and 
apparatus from a distance ; the apprenticeship that they serve in the 
laboratory must save them many useless experiments later on, and, 
therefore, ia the opinion of the founders of the School, this practical 
brangh should be extended further and further. 


VI.—Puans. 


Plans relating to the establishment of dynamos or electric in- 
stallations are required from the pupils in the course of the year by 
the holders of the s sechpaac bcd 
for these plans are of great imporiauce in the final examination. - 


conferences; the marks awarded 





VII.—Visttine Stations. 
The greater number of large electric stations in Paris and its 
environs are the object of detailed visits; some of these visits form 
the subject of a report drawn up by the pupils. 


VIII.—EXaMINATIONS AND DIPLoMa. 


The pupils go up for two examinations in the subjects taught by 
the school; one about the middle of the year, before the laboratory 
staff; the other, at the end of the year, before a special jury. After 
this examination a diploma is granted. 


IX.—ANnNoAL FEB. 


The annual fee, admitting the pupil to all the courses of instruction 
above enumerated, is fixed, until further orders, at the sum of 300 
francs, payable in advance, half on entrance, and half on March 1st 
to the Bank of the Socié'é Internationale des Electriciens. 


X.—F rep StuDEnNts. 


Free students can attend the courses of the School by paying a 
fee of 50 francs, payable in advance, for each series of lectures and 
for the whole year. The lectures are open to members of the 
Société Internationale des Electriciens. - L’ Hlectricien, 








EXPERIMENTS WITH BOILER COVERINGS. 





Tue Canadian Pacific Railway has been making experiments on the 
efficiency of boiler coverings, using a tank filled with water at 212°, 
and carrying out the experiments as nearly as possible under the 
same atmospheric ¢ nditions, and noting the rapidity of cooling. Six 
experiments are considered worth recording, viz., those with (1) the 
bare tank; (2) asbestos compound ; (8) blocks of sectional magnesia ; 
(4) wood lagging and air space; (5) asbestos and wood ; (6) mica. 

The following table shows the temperature at the end of five hours 
and the loss in the time and ia the fifth hour. 


Total loss. Final temp. Loss in fifth hour. 
1 84° 128° 11° 
2 53° 159° 9° 
3 333° 1783° 7° 
4 333° 178}° 7° 
5 30° 182 6 
6 20° 192° 5° 


In the next table is worked out the loss te hour per degree of 
difference of temperature inside and outside the tank. This, of 
course, makes the best coverings appear still better, because as between 
the first and last in Table I. the loss in the fifth hour is, for mica, 
only 5° from a temperature of 192°, and is 9° from a temperature of 
only 159° with the asbestos compound. 


Tascez II. 
ee i L d 
eaten anh Rowe. Difference. aie howe: pe? ola 

1 133}° 554° 11° “198 
2 1634° 854° 9° 105 
3 1812° 103° 7° ‘0674 
4 181° 103° 7 “0674 
5 185° 10 6° 056 
6 194° 1164° B° 0428 


Thus, comparing the value of the coverings on this basis, the 
different substances have the following ratio as compared with the 
bare tank. 

The heat escaping from the bare tank was :— 


1:88 greater than with No. 2. 


292 ” ” » » 3 

2°92 ” ” » » 4 
3°53 ” ” » oy Se 
462 ” ” » » 6 


Mica thus shows by far the dest result as a non-conductor, and 
saved from 130 to 245 per cent. as much heat as any other coverings. 

Asbestos cement, so much used, showed very poor results. It is 
solid, lacks air space or porosity. Air isa necessary ingredient in 
boiler coverings, but it must be held fast insome way. Thus the 
wood with J air space showed a loss of ‘0674°, which was reduced to 
‘056° when the space was filled with asbestos fibre. The mica was 
arranged so that it practically formed a series of sheets of mica and 
air, and the experiments show the value of air when properly arranged, 
the differences shown by the tests being altogether due to the manner 
in which air has been dealt with. 

The Jength of different pipes per horse-power of loss at 75 lbs. pres- 
sure, is stated to be as follows :— 


2-inch pipe 132 feet. 
4 ” ” 75 ” 
6 ” ”» 46 ”» 
8 ” ” 40 ” 


12 ” ” 26 ” 


Yet 90 percent. of the loss can be saved by properly covering the 
pipes, and for higher pressur. s the saving will be of still greater im- 
portance, and it is stated that at higher pressures than 212° the 
various coverings show the same variety of differences or even greater 
according to the tests of the Grand Trunk Railway. A full page 
diagram accompanies the report in the Canadian Electrical News. 
The curves of the various substances are given. As the temperature 
falls the curve becomes flatter for the bare tank. For the coverings 
the curves are much flatter uotil for the best coverings they actually 
start convex and become practically straight lines very soon, 
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ELECTRIC AND MAGNETIC RESEARCH AT 
LOW TEMPERATURES. 





By Prorzssor J. A. FLEMING, M.A., D.8c., F.B.S., WAL, 
Royal Institution of Great Britain—Weekly Evening Meeting, 
Friday, June 5th, 1896. 





Tu Riaut Hon. Lorp Kzivm, D.C.L., LL.D., F.R.8., Vice- 
President, in the chair. 





_ (Continued from page 253.) 

Ir is a logical deduction, from all we know, to conclude that .if we 
could reach the absolute zero of temperature the pure metal would 
not dissipate the energy of the current at all. Imagine two iron 
wires, then, stretched through space, say from the earth to the moon, 
and kept everywhere at the absolute zero of temperature, we could 
transmit any amount of electrical energy along them without dis- 
sipating any of it as heat in the wires. 

As a consequence of this, any pure metal cooled to the absolute 
zero of temperature would become a ect screen for electro- 
magnetic radiati ion, and would be perfectly impenetrable to electro- 
magnetic induction. 

We can show this increase in the power of electro-magnetic 





An alternating current magnet having a coil c between its poles over which a 
shield a of aluminium can be placed, 


Fig, 8. 


screening by metals when cooled in the following way. A suitable 
coil of wire c is placed (see fig. 8) between the poles of an alternating 
current magnet M M, and a small incandescent lamp & connected with 
the coil, When the magnet is excited it induces currents in the coil, 
and the lamp glows - A cap of aluminium a is made of such a 
size as to easily over the coil. This aluminium is not of 
sufficient thickness or conductivity to screen off the induction when it 
is warm. If, however, we cool the aluminium cap in liquid air and 
then drop it over the coil the lamp for one instant goes out, but it 
brightens up again as the metal cap instantly warms up. This shows 
us, however, that if the cap were at the absolute zero of temperature 
it would then be a complete screen for the induction. In fact, these 
experiments furnish us with a new definition of what we mean by the 
absolute zero of temperature. It is the temperature at which 
perfectly pure metals cease to have any electrical resistance. 

In the conduction of currents at ordinary temperatures as we 
generally know it, two effects are inseparably connected with the 
conveyance of energy by this process. One is the dissipation of some 
of the energy as heat in the conductor, the other is a loss of potential 
or fall of electric pressure, the latter being one of the factors in the 
equivalent of the energy so dissipated. If, however, the conductor is 
at the absolute zero of temperature, there would be no heat produced 
in it, and no fall of potential along it, either for large or small 
currents. What, then, under these conditions is the function of the 
conductor? The answer is, that it becomes a mere boundary serving 
to limit the electro-magnetic field and determine the direction. in 
which the e transmission is taking place. These experiments, 
therefore, may regarded as forging one more important link in 
that chain of experimental evidence which compels us to look for the 
processes concerned in the conveyance of energy by an electric 
current, not inside the conductor as we call it, but in the dielectric or 
medium outside. We may then ask, How is it that different bodies 
have such various dissipative powers when acting in this way as the 
boundary of an electro-magnetic field? The only suggestion on this 
point I venture to make here is as follows :—Materials of high specific 
resistance have in all probability a very complex molecular structure. 
The alloys of high resistivity are probably not merely solidified mecha- 
nical mixtures of metals, but chemical compounds, and even in the 
case of elemen’ bodies like carbon and sulphur, which have high 
resistivity, these last-named bodies may have, owing to their high 
valency and tendency of their atoms to auto-combination, a complex 
molecular structure. 

This structure may bestow upon them the power of taking up 
one Se the electro-magnetic medium, just as gases with a highly 
—_ molecular structure are very absorbent of radiant heat, which, 
if electro- theory of light is true, is only another form 
of electro- energy. All we know at present about the pro- 
cesses at work during the time a conductor is traversed by an electric 





current, is that there is a magnetic field outside the conductor and 
also within the mass of the conductor, and that some mechaniam is at 
work absorbing energy through the surface of the conductor, and 
dissipating it as heat in the interior. The resistance of a conductor 
is best defined as, and numerically measured by, the number express- 
ing the rate at which it dissipates electro-magnetic energy per unit 
of current. For the same current, that is for the same external 
magnetic field, conductors dissipate this energy at very different 
rates. Some, like silver and copper, which have the lowest rates, 
are elements of low valency and relatively small molecular volume, 
and have probably a simple molecular structure ; others, like alloys 
of high resistivity, have in all probability a more complex molecular 
structure. Both this last, as well as the molecular mobility charac- 
teristic of the liquid state, are conditions which bestow the power of 
taking up rapidly and dissipating the energy of the electro-magnetic 
field, and this energy has to be kept supplied from external energy- 
transforming sources. We cannot, however, at present profitably 
construct further mechanical hypotheses to account for this di ce 
between conductors, in the presence of our great ignorance about 
ether, molecules and energy. 

In passing from the liquid to the solid state there is gra an 
immense increase in the conducting power of metals. is is well 
shown in the case of mercury. A glass tube a metre in length was 
formed into a spiral coil and filled with pure mercury, suitable con- 
nections being provided at the ends. This coil was imbedded in a 
mass of foc wax, and a platinum wire thermometer placed in 
contact with it. ‘The whole mass was then reduced to the tempera- 
ture of liquid air, and observations taken of the resistance of the 
mercury as it heated slowly up after being removed from the liquid 
air. The curve in fig. 9 shows the manner in which the resistance 
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increases with iat suddenness between —41° and —36° as the metal 
passes into the liquid condition. The resistance becomes four times 
greater between —50° and —36° in the course of 14° rise of tempera- 
ture, and whilst in the act of er through the melting point of 
the mercury at —38°8° C), is chart shows that the resistance 
curve of the mercury in the solid state tends downwards, so as to 
indicate that its resistivity would completely vanish exactly at the 
absolute zero of temperature. It is interesting to note also that the 
on of the resistance curve belonging to mercury in the solid 
state is sensibly parallel to that portion of it in the liquid state. 

We carried on a long struggle with bismuth in the endeavour to 
unravel some of the electrical peculiarities of that metal at low tem- 
ponte. Chemists are aware of the extreme difficulty of preparing 

uth in a state of perfect chemical purity by purely chemical 
means. From several different sources we procured bismuth which 
had been carefully prepared by the reduction of the oxychloride or 
nitrate after poo 2) re-precipitations. This bismuth was then 
pressed into wire, and its resistance curves taken down to the lowest 
attainable temperatures. We found some very extraordinary results. 
Although sensibly agreeing in resistivity at ordinary tem ures, iD 
two cases (see fig. 10) the resistance curves had a minimum point, 
and after reaching this at about —80° tended upwards again; thus 
showing that the resistance was increasing as the metal was further 
cooled. These curves could be repeated as often as necessary with 
these samples. Another specimen gave a curve with a double bend 
(see fig. 10). These results convinced us that it would be necessary 
to prepare bismuth electrol. y, and with the assistance of Messrs. 
Hartmann and Braun, of ‘ort, who have made study of 


_ the preparation of electrolytic bismuth, we were provided wi a 
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quantity of the metal which examination showed to be chemically 

ure. On taking the resistance curve of a sample of this electrolytic 

ismuth when pressed into uniform wire under great pressure, we 
found that its behaviour was perfectly normal, and that the resistance 
line tended downwards, as in the case of all other pure metals, to the 
absolute zero. Also we found that the specific resistance of this last 
is very much less than that of the chemically-prepared samples, and 
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less even than that employed by Matthiessen. Hence pure bismuth 
is no exception to the law enunciated above. Bismuth is characterised 
especially by many peculiarities. It has been known for some time 
that the resistance of a bismuth wire is increased when it is placed in 
a magnetic field, so that the lines of the field are perpendicular to the 
direction of the current flow. This is easily shown by means of one 
of Hartmann and Braun’s spirals, manufactured now purposely for 
measuring magnetic fields. 

We have, however, discovered that if bismuth is cooled to the tem- 

perature of liquid air, the effect of any given magnetic field in 
changing its resistance is increased many times. Thus, for example: 
A certain bismuth wire we used had a resistance of 1°690 ohms at 
20°C. Placed in a magnetic field of strength 2,750 C.G.S. units, so 
that the wire was transverse to the direction of the field, its resist- 
ance was increased to 1°792 ohms, or by 6 per cent. The wire was 
then cooled in liquid air, and its resistance lowered to 0572 ohms. 
On putting it then into the magnetic field of strength 2,750 C.G.8. 
units, its resistance became 2°68 ohms. Hence it had increased 
368 per cent. This magnetic field can thus actually reverse the effect 
of the cooling, and cause the bismuth, when cooled and magnetised, to 
have a greater resistance than when at ordinary temperatures and 
unmagnetised. We are at present engaged in further unravelling the 
problems presented by this new discovery with regard to bismuth.* 
It is certainly very startling to find that a magnetic field which in- 
creases the resistance only 5 per cent. at ordinary temperatures in- 
creases if five times at — 186° C. We have recently discovered a 
similar, but much smaller, effect in the case of nickel longitudinally 
magnetised. It will be seen that this process of taking the resistance 
of a conductor in liquid air is one which affords us a very critical 
means of discrimination as to the chemical purity of a metal. It 
ranks almost with the spectroscope as an analytical method. There 
is one other method by which we can exhibit the change in conduc- 
tivity in a metal when cooled, and that is by the increased deflection 
which a disc of the metal experiences when suspended in an alter- 
nating current field in such a position that the plane of the disc is at 
an angle of 45° to the direction of the field. 
_ Time will only permit one brief reference to the behaviour of carbon 
in regard to electrical conductivity when cooled to low temperatures. 
We have found that carbon in the form of carbon filaments taken 
from various incandescent lamps continued to increase in resistance 
as it was lowered in temperature. The resistivity at various tem- 
peratures of the carbon from an Edison-Swan lamp is as follows :— 


C.G.S. units. Temp. C, 
3,835 x 10° at 99° 
3,911 x 10° at 18°9 
3,953 x 10° at 1 
4,054 x 10° at — 78° 
4,079 x 10° at — 100° 
4,180 x 10° at — 182° 


_ These values, when represented on a chart, give almost a straight 
line, and show that the resistivity of carbon continually increases as 
it is cooled, but at a very slow rate. Its temperature coefficient is, 
therefore, negative, and of about the same absolute magnitude as many 
alloys of high resistivity. The resistivity of this form of carbon is 
about three thousand times that of silver. Adamantine carbon taken 
from a Woodhouse and Rawson lamp had a resistivity 50 per cent. 








* Since the delivery of this discourse we have been able, by the 


’ employment of a powerful electro-magnet, kindly lent to us by Sir 
pap oad aga to gy the sean of bismuth, when gn 

q more t) 150 times, tising it transversely in 
a field of 22,000 0.4.8. units. it naib . 








All the so-called insulators—e.g., glass, gutta-percha, ebonite, 
any apg resistivities enormously greater than that of carbon, 
ut like it, their resistance increases as the temperature is lowered. 
For the sake of comparison we have placed npon this chart of lines of 
metallic resistivity (referring to the large diagram used at the lecture) 
the resistance line of carbon with ordinates drawn to a scale of 
one-hundredth part of those of the metals. To properly represent to 
the full scale the line of carbon, this chart, which is 15 feet long, 
would have to be made one-third of a mile long. If we desired to 
represent on the same scale the resistivity of gutta-percha, the length 
of the chart woz!d have to be billions of miles—in fact, so long that 
light would take 5,000 years to traverse it from one end to the other ; 
even then, to represent to the same scale the resistance lines of 
paraffin and ebonite, it would have to be 30 or 40 times longer.® 
We must next pass on to consider some problems in thermo- 
electricity which have engaged our attention. If we construct a 
thermo-electric couple of two metals and connect this with a galva- 
nometer, and if one junction is kept at a constant temperature, say 
0° C., whilst the other junction is heated or cooled to various tem- 
peratures, we shall in general, but not always, find an electromotive 
force acting in this circuit when the junctions are at different tem- 
peratures. This electromotive force depends on three things—the 
nature of the metals, the temperatures of the junctions, and on a 
certain temperature called the neutral temperature of the metals. An 
important matter in the experimental study of thermo-electric action 
is to discover the position of these neutral temperatures, when 
different metals are tested with lead as the standard of comparison, 
and when one junction is kept at 0° C. Elaborate experiments made 
by Prof. Tait many years ago furnished full information on this 
matter for temperatures lying above 0° C., and we especially desired 
to extend this knowledge to ranges of temperature between 0° C. and 
— 200°C. Accordingly, a number of thermo-electric junctions were 
prepared of various pure metals and alloys, the comparison metal 
being always pure lead. These couples were grouped together, and 
one set of junctions always kept at 0° C. in melting ice.\ The other 
set of junctions was cooled to various low temperatures by means of 
liquid air. The experimental process then consisted in measuring the 
electromotive force set up in each couple respectively, and at the 
same instant measuring the temperature of the low temperature 
junction. After various failures a device was adopted for making 
this double measurement with great accuracy and expedition. 
The arrangement consisted of a combined potentiometer and re- 
sistance balance (see fig. 11). A long uniform wire stretched over a 
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Potentiometer arrangement for measuring thermo-electromotive forces, 


Fia. 11, 


scale had a battery connected to its two ends so as to make a fall of 
potential down the wire which could be regulated by appropriate re- 
sistances. It will be easily seen that we can combine a galvanometer 
and resistance coil with this arrangement in such a manner as to form 
it into a Wheatstone’s bridge ora potentiometer. In this latter form 
of instrument an unknown electromotive force is balanced against the 
known fall of potential down a certain length of a graduated wire, 
and a galvanometer employed to ascertain the point on the slide 
wire at which this is the case. Omitting details, it may be stated 
that I succeeded in devising an arrangement of circuits in which this 
change from a potentiometer to a resistance bridge was effected by 
moving two brass plugs from one pair of holes to another. This in- 
strument formed a most useful combined resistance and electromo- 
tive force measurer which enabled us to do two things—first, to 
measure the electromotive force ia any thermo couple ; secondly, to 
measure the temperature of the low temperature junction by mea- 
suring the resistance of a platinum wire wound round that junction 
and acting as a thermometer. In actual practice the platinum 
thermometer consisted of a small hollow copper cylinder, in the in- 
terior of this cylinder being inserted a number of the thermo 
junctions, and round the outside of which the platinum thermometer 
wire was wound. Aided by this device, we were able to measure 
temperatures with an accuracy of th of a degree at a temperature of 
— 200° C., and to ascertain at the same instant the exact electro- 
motive force acting in the couple. When these arrangements had 
been perfected, the method adopted was to put one set of the junc- 
tions in melting ice. The other set, encl in the copper cylinder, 
were embedded in a mass of paraffin wax, which was then cooled 
down to the temperature of liquid air. The mass was then removed 
and inserted in a vacuum vessel, and allowed to heat up very slowly. 
At frequent intervals during the heating the electromotive force of 
the couple was taken, and also the temperature of the junction.} 


(To be continued.) 





* The resistivities of platinoid, carbon, and gutta-percha at 0° C. 
are nearly in the ratio of the numbers 4 x 10‘,4 x 10°and 4 x 10”, 

+ For fuller information see Dewar and Fleming on the “ Thermo- 
Electric Powers of Metals and Alloys,” Philosophicul Magazine, 
July, 1895. 
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NEW PATENTS AND ABSTRACTS OF 
PUBLISHED SPECIFICATIONS. 





[Compiled expressly for this journal by W. P. THompson & Co. 
Electrical Patent Agents, 322, High Holborn, London, W.C., to whoin 
all inquiries should be addressed.] 


NEW PATENTS.—1896. 





17,649. “ Auto-electric pncumatic action for organs.” E. SmirTH. 
Dated August 10th. 

17,643. “A pocket clectric lamp for use by surgeons and the like.” 
R A. SmitH and F.G.B. Green. Dated August 10th. (Complete.) 

17,657. “Improvements in electrical indicators.” H. Konren. 
Dated August 10th. 

17,659. “Receptacle for electric and other wires.” E. F. Jones. 
Dated August 10th. 

17,€61. “Improvements in electric pendulum indicators.” F. 
Jcnes. Dated August 10th. 

17,666. “Improvements in automatic maximum speed governors 
for electzically propelled vehicles.” H.F. ParsHatn. Dated August 
10th. 

17,671. “An improved methcd for obtaining porous metals by 
electro'ysis.” L. Horprnze. Dated August 10th. 


17,701. “Improvements in electrical switching apparatus.” H. 


Epomunps. Dated August 10th. 


17,818. “Improvements in dynamo-electric machines.” THE 
British THomson-Hovuston Company, Limitep. (D. G. Thompron 
and A. H. Armstrorg, United States.) Dated August 11th. (Com- 
plete.) 


17,832. “Improved arrangement for lowering the globes of arc 
and other lamps.” H.G.CorswortH. Dated August 12th. 


17,833. “An improved in nimate bird or target to be used in 
shooting sports or practice.” W.P.Jonzs. Dated August 12th. 


17,846. “Improvements in telephone switchboard plugs.” Tux 
TELEGRAPH MancFacrurninc Company, LimmEpD, and J. Taytor. 
D.‘ed August 12th. 


17,879. “Improvements relating to electric batteries.’ V. M. 
Corngcy and L. C. H. Dautex. Dated August 12th. 


17,890. “Improvements in batteries for the electric lamps for 
cycles.” HE. Tirmann and C. K. Lexon. Dated Augu:t 12th. 


17,906. “Improvements in crossings of electric conductors for 
electric railways and tramways.” A. T. Syzxt, C. E. Groves, and A. 
F. Hiris. Dated August 12th. 


17,915. “ Improvements in means for the manipulation of electric 
lamps.” A. J. InELanp and C. W. G. Lirrtz. Dated August 18th. 


17,951. “ Improvements in continuous current generator dynamos 
or motor dynamos.” A. De Poypr and M. Poncin. Dated August 
13th. 


18,046. ‘Improvements in electric accumulators or secondary 
— M. M. Bropuy and J. D. F. ANpREws. Dated August 
14th. 


18,076. ‘Improvements in or relating to direct current dynamos 
and electromotors.” F. H. Davizs and C. O. Bastian. Dated 
August 14th. 


18,103. “Improvements in electricity and other supply meters.” 
M. M. Griresriz and W. R. Wynn. Dated August 1&th. 


18,107. “Improvements in and relating to electric lights and 
installations.” J. Jackson. Dated August 15th. 


18,118. ‘Improvements in electric lamps for velocipedes and 
vehicles, and in the method cf generating and storing electrical 
energy therefor.” A.M. Anmstrona. Dated August 15th. 


18,134, “Improvements in and connected with electric conductors 
and in means for making connections therewith, the invention being 
particularly applicable for theatres and the like.” G. Hrys-Jonzs. 
Dated August 15th. 








ABSTRACTS OF PUBLISHED SPECIFICATIONS. 


[Copies of any of these Specifications may be obtained of Messrs. W. P. 
Txompson & Co., 322, High Holborn, W.C., price, post free, 84d, 
(in stamps.)] 





1895. 


962. “Improvements in and relating to electric railways and 
apparatus therefor.” C.F. P.Srznpgpace. Dated June 15th, 1895. 
Relates to a system with sectional conductors, with switches operated 
mechanically on the pressage of the vebicle. The contact rail is of 
W. section, and the protecting rails forming a conduct have depend- 
ing sharp edges. At the ends of the conductor sections the switch 





device is placed, and operating by the conductor depressing a treadle, 
This treadle depresses a rod and causes it to dip on to a spring con- 
tact or mercury cup, and is maintained there electro-magnetically 
during the presence of any vehicle on the section by means of cur- 
rent passing through two coils between the inner and outer casing, 
One coil is interposed between the main conductor and the contact, 
whilst the other is between the head and the return conductor. 
These coils and their resistances, tocether with springs, are so propor- 
tioned that the contact is broken when the circuit is interrupted by 
the vehicle leaving the section. 2 claims. 


1,587.‘ Improvements in or appertaining to electrical clocks and 
similar instruments.” F. Hore JoNnEsS AND G. B. Bowety. Dated 
January 23rd, 1895. Relates to driving, striking, and synchronising 
apparatus. The electrical contact pieces are arranged to form the 
mechanical drivers and followers of the pendulum or its equivalent. 
An improved furm of ratchet gearing is also described, in which the 
anchor has a spring pallet, and a rigid pallet, so that just as the 
spring pallet is escaping a wieel tooth while the rivid ratlet is 
moving the former is slightly displaced, so that on esca i y it springs 
back in readiness for the return swing. Very many m.«: iti ‘ations are 
described with the aid of a large number of drawirgs. 26 -laims. 


12,697. “An automatic fire alarum and indicator of heavy air ina 
room or other enclosed space.” A. Hansen and H. H. Friwanp. 
Dated July ist, 1895. Relates to an automatic alaram applied to 
an outer wall in a room, at or near a window, and intended to in- 
dicate a fire in a room, or the presence of an undue amount of carbon 
dioxide. The device consists of a disc in connection with a hopper 
and screen, said disc being on one end of a balance lever, and caused 
to be depressed by a current of air deflected from the ceiling. This 
air current is produced by smoke rising against the ceiling from a fire 
breaking out, or by the production of a surcharge of carbon dioxide 
in the room ; when the diec is depressed the other end of the lever is 
raised, and enters between spring contacts of an electrical circuit, and 
sounds the alarm. 3 claims. 


15,703. ‘Improvements in electric cables.” G. G. M. Harptina- 
Ham. (Felten & Quilleaume, Germany.) Dated August 20th, 1895. 
Relates to electric cables principally intended for aerial use, com- 
prising one or more conductors, each surrounded by air, confined 
within an envelope of non-conducting material, embedded in a mass 
of india-rubber, gutta-percha, or the like. This covering serves to 
protect the insulated conductors from the effect of moisture, and to 
take the place of the heavy lead covering now in use. 2 claims. 


15,826. ‘“ Improvements in the insulation of electric cables.” 
G@. G. M. Harpincuam. (Felten & Quilleaume, Germany.) Dated 
August 22nd, 1895. Relates to a method of insulating electric con- 
ductors. This consists in winding round strips or bands of fibrous 
material disposed in two series of convolutions, in conjunction with 
@ covering of insulating material, such as paper, arranged inside and 
outside the alternate convolutions of the windings. The fibrous mate- 
rial presents a corrugated appearance, which ensures flexibility, and 
provides against rupture of the insulation when the cable is bent. 
3 claims. 


15,880. “Improvements in electric accumulators.” E. W. 
Junener. Dated August 23rd, 1895. Relates to such elements in 
which the positive electrode consists of a metal the oxide of which 
is soluble in solution of caustic alkali, the negative electrode being 
surrounded by a powerful metal, the oxide of which is not soluble in 
solution of caustic alkali, and the electrolyte being a caustic alkali 
of a solution of the electric positive metal in caustic alkali. The 
improvements consist in enclosing the dry electric accumulator in a 
porous and elastic stuff, in such a way that the entrance of carbonic 
acid from the air is prevented, and the mechanical pressure prevents 
the falling away of the metal powder deposited during changing 
pressure, also acting on the mixture surrounding the negative pole 
gives it better conductivity. 3 claims. 


16,248. “Improvements in electric transformers and dynamo 
armatures.” H. Epmunps. Dated August 29th, 1895. Relates to 
the manufacture of electric transformers and dynamo armatures, the 
application to the conductors of a fibrous material, preferably cotton, 
which will maintain them at the desired distance apart. The con- 
ductors so prepared are bound on the bobbin or support, and the 
whole subjected to a bath of heated insulating material, which pre- 
vents and fills up all pores and expels the moisture and air. After 
this the coils are sheathed in an envelope of insulating material. 
1 claim. 


23,515. “Improvements in the manufacture of cables.” A. F. 
Boszt. Dated December 7th, 1895. Relates to the process of manu- 
facturing electric cables with one or more conductors, which consists 
in first combining a tube of any suitable ductile metal, and a rod of 
ductile metal placed in parallel to the geometrical axis of said tube, 
with powdered glass asbestcs, and other non-conducting material 
adapted to withstand high temperature. The ingot thus formed is 
reduced by rolling or stretching by means of arolling mill or draw- 
plate. 1 claim. 





1896. 


9,817. “Improved shade for use in connection with electric 
incandescent lamps and the like.” E. Bacu, H. S. Lewis, and A. B. 
SaunpERs. Dated May 8th, 1896. Relates to a shade for electric 
lamps which can extend wholly or only partly round the lamp. This 
is effected by constructing the shade in two or more parts provided 
at their upper ends with rings so that they may slide one over the 
other. The shade is connected to the lamp socket by a collar. 2 claims. 
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